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00993 06/10/77 RICHARD J. ROBERT SPRAFKA,
DOUGHERTY, MWCC PORTAU

LETTER REGARDING 
DISPOSAL OF ASH 
MATERIAL

A LETTER WHICH STATES MWCC HAS 
APPROX. 150,00 CUBIC YDS. OF ASH 
MATERIAL AT THE MWWT WHICH MUST BE 
DISPOSED OF IN THE NEAR FUTURE. THE 
COMMISSION IS REQUESTING PERMISSION 
FROM PORTAU TO UTILIZE "OLD ST. PAUL 
LANDFILL" FOR THIS PURPOSE.

PORTAU, MWCC

00995 06/21/77 CLIFFORD E. RAMSTED, 
PORTAU

BOARD OF 
COMMISSIONERS

PORTAU MEMO A MEMO WHICH STATES MWCC HAS 
FORMALLY REQUESTED PERMISSION OF THE 
PORTAU TO DISPOSE APPROX. 150,000 
CUBIC YARDS OF ASH AS COVER MATERIAL 
OVER 35 ACRES OF THE PIG'S EYE AREA. 
THE MEMO STATES APPROX. 10 ACRES BY 
CMSPRC. THE DOCUMENT STATES 
PERMITTING THE USE OF THE LANDFILL 
TO DEPOSIT THE ASH WOULD BE THE MOST 
ECONOMICAL FOR MWCC AND PROVIDE 
NEEDED COVER MATERIAL FOR THE SITE, 
WHICH PORTAU IS RESPONSIBLE FOR.

PORTAU, MWCC, 
CMSPRC

00996 06/24/77 CLIFFORD E. RAMSTED,
PORTAU

E.J. JORDAN, CMSPRC LETTER REGARDING ASH 
DISPOSAL PIG'S EYE

A COVERLETTER WHICH STATES A LETTER 
IS REQUEST FROM MWCC FOR PERMISSION 
TO DISPOSE OF APPROX. 150,000 CUBIC 
YARDS OF ASH AS COVER OVER PIG'S 
EYE. THE ATTACHMENT IS NOT INCLUDED 
WITH THIS DOCUMENT. THE LETTER ALSO 
STATES AT A MEETING ON 06/21/77 
PORTAU COMMISSIONERS APPROVED THE 
REQUEST.

PORTAU, MWCC, 
CMSPRC

00997 07/11/77 ROBERT F. SPRAFKA RICHARD J. DOUGHERTY LETTER REGARDING ASH 
DISPOSAL

A LETTER, THE PORTAU APPROVED MWCC 
REQUEST TO DEPOSIT ASH AT PIG'S EYE; 
A LIST OF NAMES AND PHONE NUMBERS; A 
PAGE OF AN "UNIDENTIFIED" LETTER OR 
REPORT; AND A HAP LABELING "PROPOSED

PORTAU, MWCC
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AREA FOR ASH DISPOSAL."

01020 01/25/80 JEFF HARTHUN ROBERT JOHNSON LETTER REGARDING 
POTENTIAL POLLUTION 
PROBLEMS NEAR PIG'S 
EYE

A LETTER WHICH SERVES TO UPDATE THE 
COMMITTEE ON THE STATUS OF ISSUES 
DISCUSSED IN A RECENT MEETING 
REGARDING POTENTIAL SOURCES OF 
POLLUTION AT PIG'S EYE LAKE - RED 
ROCK AREA. THE LETTER STATES THE 
MEETING DISCUSSED THREE POTENTIAL 
SOURCES OF POLLUTION: NSSTEC, MWCC 
AND PILLSB. NSSTEC HAD BEEN 
DEPOSITING METAL SLAG MATERIAL ON 
RED ROCK ROAD; MWCC OPERATES AN ASH 
STORAGE BASIN; AND PILLSB HAS 
CONDUCTED QUESTIONABLE LOADING AND 
STORAGE OF FERTILIZERS AND SALTS.

NSSTEC, MWCC, 
PILLSB

01098 03/16/86 DON NYGAARD GEORGE LATIMER COSTPA MEMO A MEMO WHICH STATES MWCC HAS 
DISPOSED OF SLUDGE INCINERATOR ASH 
ON THE OLD PIG'S EYE LANDFILL. THE 
MEMO DISCUSSES DIFFERENT OPTIONS OF 
WHAT TO DO WITH THE ASH SUCH AS SELL 
FOR SLUDGE ASH UTILIZATION: FOR 
ASHPHALT, BUILDING ANOTHER ASH 
BASIN; OR OBTAINING A PERMIT TO 
CONTINUE DISPOSING THE ASH AT PIG'S 
EYE.

MWCC

01348 11/15/90 JENNER & BLOC, FOR
CMCEL

MPCA CMREL'S INFORMATION 
REQUEST RESPONSE

AN ATTORNEY'S REQUEST FOR CHS 
HEARTLAND PARTNERS PREVIOUSLY 
CMCREL. THE DOCUMENT STATES BECAUSE, 
HEARTLAND DID NOT OPERATE THE PIG'S 
EYE DUMP, IT DOES NOT HAVE ACCESS TO 
INFORMATION RELATING TO THE 
CUSTOMERS, EXCEPT FROM DOCUMENTS 
FROM COSTPA. THE RESPONSE CONTAINS 
THE FOLLOWING ATTACHMENTS: MAP OF

MWCC, WHIRLP
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THE AREA; LEASES BETWEEN CMSPRC AND 
COSTPA; PIG'S EYE DUMP CUSTOMER 
LISTING; DOCUMENTS RELATED TO 
COSTPA; DOCUMENTS RELATED TO WHIRLP; 
SELBY DISTRICT COMMERCIAL; RAMSEY 
CO; PHALEN AREA COMMERCIAL COUNCIL; 
EASTSIDE COMMUNITY; MADEL 
NEIGHBORHOOD; AND DAYTON'S BLUFF.

01668 11/26/90 LAWRENCE H. LANGER,
PORTAU

KATHY O'CONNELL, 
MPCA

PORTAU'S RESPONSE 
MPCA INFORMATION 
REQUEST LETTER

PORTAU'S RESPONSE TO MPCA'S 
INFORMATION REQUEST REGARDING PIG'S 
EYE. THE DOCUMENT STATES PORTAU HAS 
OWNED VARIOUS PARCELS IN THE 
VICINITY OF PIG'S EYE BEGINNING IN 
1959 - 1984; IDENTIFIES PORTAU, 
DPWCSP, CMSPRC, MWCC, STATE OF 
MINNESOTA, AS PAST AND CURRENT 
OWNERS. THE DOCUMENT STATES WHAT 
PERMITS WERE GRANTED AND PORTAU 
NEVER ALLOWED DISPOSAL OF HAZARDOUS 
WASTES. THE LETTER STATES MAPS ARE 
ATTACHED; HOWEVER, THE MAPS ARE NOT 
INCLUDED WITH THE DOCUMENT.

PORTAU, DPWCSP, 
CMSPRC, MWCC

02158 09/15/93 CHERYL SMITH NILE FELLOWS, MPCA PIG'S EYE FILE AND 
RESEARCH SUMMARIES

A COMPILATION OF LISTS AND RESEARCH 
SUMMARIES CONCERNING PIG'S EYE DUMP. 
LISTS OF REQUEST FOR INFORMATION 
RECIPIENTS, PIG'S EYE FILES, MPCA 
ACTIVITIES TO DATE, HAULERS,
POSSIBLE GENERATORS, AND RESEARCH 
TASKS ARE INCLUDED. ALSO INCLUDED 
IS A PIG'S EYE DUMP REVIEW.

PORTAU, COSTPA, 
MWCC, 3M, FORDMC
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June 10, 1977

Mr. Robert Sprafka, Executiv 
St. Paul Port Authority 
330 Minnesota Building 
St. Paul, MN 55101

!■'I i r-. wr i > I O 1 %.! i i i ) I I ■ w I . PrAU L

R^3 y FILING
LAK
DGD
JFF
CER
RAG

IMSTRUCTiON

JUM 17 1977
ALL DEPTS,

e V^y^'VrGsidGrvt
'date

Subject: Metropolitan Wastewater Treatment Plant Ash Disposal
Project

Dear Mr. Sprafka:
The Metropolitan Waste Control Commission presently has approximately 
150,000 cubic yds. of ash material at the Metropolitan WWTP which 
must be disposed in the near future. The Commission is requesting 
permission from the St. Paul Port Authority to utilize the old St.
Paul landfill area for this purpose. It is proposed that the ash 
be spread to a depth of about 2-3 feet on the area depicted in the 
attached aerial photo. A portion of the area is owned by the 
Milwaukee Railroad but it is our understanding that the Port Authority 
has the responsibility for providing cover material on the old landfill 
area. As part of the project, additional material would be obtained 
from the construction site at the Metropolitan Wastewater Treatment 
Plant and would be utilized as cover over the ash. The entire site 
would then be graded and seeded.
The proposed project would be beneficial to both the Commission and 
the Port Authority. The landfill area would provide the most economical 
ash disposal method for the Commission while also providing needed 
cover material for the site. The possibility of utilizing this area 
was discussed with the Minnesota Pollution Control Agency and their 
response was favorable. Formal approval will be required from the 
Agency before any action can be initiated.
If this proposal is acceptable to the Port Authority, the Commission 
will initiate preparation of plans and specifications for the project 
and upon completion will submit them for your review. Our staff will 
coordinate activities with the Port Authority staff during all stages 
of the project.

i 350 mETRO/OURRE BLDG. 
7THS.ROBERT/TREET/ 

/fllflTPRULmn 55101 i 
61*2 222-8423 !
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Mr. Robert Sprafka, Exec. Vice Pres. 
St. Paul Port Authority 
June 10, 1977 
Page Two

We look forward to an opportunity to work together with the Port 
Authority on this project. If additional information is required, 
please contact us.
Sincerely,

Richard J.CDd^ugherty 
Chief AdmiiHs^rator

RJD:WGM:bdw
Attachment
cc: B. J. Harrington, Director of Engineering, MWCC 

G. W. Lusher, Director of Operations, MWCC 
W. K. Johnson, Director of Quality Control, MWCC
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Memorandum
BOARD OF COMMISSIONERS DATE: 21, 1977

FROM: Clifford E. Ramsted

SUBJECT: ASH DISPOSAL
METROPOLITAN WASTEWATER TREATMENT PLANT

The Metropolitan Waste Control Commission has formally requested the 
permission of the Port Authority to dispose of approximately 150,000 
cubic yards of fly ash as cover material over approximately 35 acres 
of the Pig's Eye landfill area. Approximately 10 acres of this area 
is owned by the Port Authority and the remaining 25 acres are held by 
the Milwaukee Road.
In 1972, the Port Authority-assumed the responsibility to cover the 
entire landfill area as suitable cover material became available. During 
the past several years this material has been made available through 
the expansion projects at the Wastewater Treatment Plant. As a result 
over 60% of the landfill has been covered to the satisfaction of the 
Minnesota P.C.A., Public Works Department and the Milwaukee Road at no 
cost to the Port Authority.
The work under this request will be carried out by the Waste Control 
Commission under a permit issued by the Minnesota P.C.A. The work 
involved will include spreading the fly ash, covering with soil from 
excavations within the plant site, grading and seeding. Permitting the 
use of the landfill area for this purpose will provide the Coimiission 
with the most economical method of ash disposal while providing needed cover 
material for the site at no cost to the Port Authority.
It is my recommendation that permission be granted to the Metropolitan 
Waste Control Commission to use the Pig's Eye Landfill for ash disposal 
as requested.

sjs
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June 24, 1977

Mr. E. C. Jordan 
Division Engineer 
Milwaukee Road 
221 3rd Ave. S.
Minneapolis, Minnesota 55401

Re: Ash Disposal
Pig's Eye Landfill

Dear Mr. Jordan:

Attached to this letter Is a request from the Metropolitan Waste Control 
Coimlsslon for permission to dispose of approximately 150,000 cubic yards of 
ash as cover over the Pig's Eye landfill which Is In part owned by the Port 
Authority and the Milwaukee Road.

. At the meeting of the Port Authority Commissioners on Tuesday, June 21,
1977, this request was approved with respect to the Port Authority lands. The 
request Is being forwarded to you for your review and comments.

As you know, the Port Authority assumed the responsibility for covering 
the Pig's Eye Landfill In 1972 as cover material became available. Consequently, 
this request Is being directed to the Port Authority.

The attached aerial photograph shows the area on which It is proposed to 
place the fly ash cover.

All work win be done under the supervision of the Waste Control Coumlsslon 
and under a permit granted by the M.P.C.A.

If you have any questions, please contact the writer.

Yours truly.

Clifford E. Ramsted 
Chief Engineer

CER:sjs
Enclosures
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July 11, 1977

Mr. Richard J. Dougherty
Chief Administrator
Metropolitan Waste Control Conmission
350 f-fetro Square Building
St. Paul, Mn. 55101

RE: Ash Disposal
Pig's Eye Landfill

Dear Mr. Dougherty:

This letter is in response to your request of June 17, 1977, for 
permission to dispose of incinerator ash over a portion of the Pig's 
Eye Landfill easterly of Battle Creek on Milwaukee Road and Port 
Authority owned lands.

This request was approved by the Port Authority Commissioners at the 
regular meeting of June 21, 1977. We have contacted the Milwaukee 
Road and have today received a verbal approval from the office of 
E. C. Jordan, Division Engineer. When the written approval is re
ceived from the Railroad Company, it will be forwarded to you.

Very truly yours,

Robert F. Sprafka 
Executive Vice President

CER:mks
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c.

d.

Providing for the continuation and the development of a var\ 
of urban uses, including industrial and commercial uses, and 
residential, where appropriate, within the river corridor.

Utilizing certain reaches of the river as a source of water suppbs^i^ 
and as a receiving stream for properly treated sewage and industris?^! 
waste effluents. Y

2. In order to manage the river corridor consistent with its natural 
characteristics and its existing development, the following guide-

• lines are established for each corridor district:

a. Rural Open Space District. The lands and waters within this 
district shall be used and developed to preserve their open, 
scenic and natural characteristics,and ecological and economic 
functions. Presently undeveloped islands shall be maintained 
in their existing natural state. The transportation function 
of the river shall be maintained and preserved.

b. Urban Diversified District. The lands and waters within this 
district shall be used and developed to maintain the present

•' diversity of commercial, industrial, residential, and public 
uses of the lands, including the existing transportation use 
of the river; to protect historical sites and areas, natural 
scenic and environmental resources; and to expand public access 
to and enjoyment of the river. New coimercial, industrial, 
residential, and other uses may be permitted if they are 
compatible with these goals.

c. Urban Developed District. The lands and waters within this 
district shall be maintained largely as residential areas.
The expansion of existing and development of new industrial, 
commercial, and other non-residential or non-recreational 
uses shall be limited to preserve and enhance the residential 
character of this district.

d. Urban Open Space District. The lands and waters within this 
district shall be managed to conserve and protect the existing 
and potential recreational, scenic, natural, and historic 
resources and uses within this district for the use and enjoyment 
of the surrounding region. Open space shall be provided in
the open river valley lands for public use and the protection 
of unique natural and scenic resources. The existing 
transportation role of the river in this district shall be 
protected.

3. The Mississippi River Corridor shall be managed in accordance with 
the Metropolitan Council's Development Guide Chapter, Critical 
Areas Act of 1973, and the Minnesota Environmental Policy Act of 
1973, and other applicable state laws, and federal laws.

- 2 -
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1

JAN:2 5 1980

District 1 Canmunity Council 
rtiysicai Ccmnittee ■ 
c/o Robert Johnson, Chairman 
1989 tforth Park Drive . . , 
St.. Paul, Minnesota 55119

KEi Potential Pollution Problems Near Pigs Eye Lake and the Red Rock Area

Dear Mr, Jcbnsoni.

This letter shall serve to tpdate your ccmnittee on the status of the Issues 
discussed during our recent meeting of . January 16, 1960, regaiding po-tential 
sources of pollution vhich may exist in the Pigs Eye Lake - Red Rock area.

During our meeting liie three (3) potential sources of pollution about 
vhich there seemed to be scm» concern were:

1. Worth Star Steel Company
2*. : Metropolitan. Waste Control Commission ...........
3. Tlte Fillsbury Conpany River Terminal

The Mnnesota Pollution Control Agency is currently attenpting to deal 
with both existing and potential problems vbich are resulting or may 
result fron the activities of the ^ve mentioned groips. The following 
is a. brief sunnary of the current status of each. -

The North Star Steel Caipany has for many years, been depositing metal 
slag material vhich is mainly iron, magnesiun anji calcium oxides into the 
surface ivater area along Red Rock Road, While it has been determined that 
this material is relatively inert, the Minnesota Pollution Control Agency 
is still requiring that much of this material be pulled back fran the 
surface water area^ The specific requirement is that the metal slag 
material be pulled, back, frcan the water such that a distance of 475 feet 
is maintained between the edge of the stoclqjile and the centerline of 
Red Rock Road. This pull-back process is to be acconpllshed by no later 
than Septenber 30, 1980. The Mnnesota Pollution Ccantrol Agency is further 

■ requiring that North Star Steel apply for and obtain a permit for future 
storage of iretal, slaig at this facllityi Proper storage controls may 
than be enforced imder various cbhdLtiOTis of the permit. ,

Phone: (612) 297-2726
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Ihe Metropolitan Waste Control Contnlssion currently operates an ash storage 
b^in and a grit disposal area on the northern end of Pigs Eye Lake* At 
this time MS^ICC is in the process of applying for a peitnlt to excavate the 
ash from the diked basin as well as the grit frcm the adjacent area md most 
likely will propose to spread this material on the surface of the old Pigs 
Eye du:?), a portion of vMch has not been terminated in accordance vd.th 
Agency requirements. In the process of excavating these materials, other 
solid V^tes vhlch have been burled with the gtit or ash are to be ranoved 
to a pennitted sanitary landfill * Moiitoring wells are alreat^ present 
around the area of the old Pigs Eye dunp since this area has been used for 
ash disposal by MWCC in the past.

It was indicated by Individuals at the meeting that the Plllsbury Conpany's 
Pdvsr Terminal operation has in the past conducted sook questionable loading 
and storage practices involving various fertilizers and salts* The Minnesota 
Pollution Control Agency enforces a general policy vhich requires that salts 
be stored on a reason^ly inpermeable surface and that a benn or dike be 
pre^nt if .necessary .to minimize runoff to nearby surface water bodies. •
The asphalt parking lot area at Plllsbury would seen to qualify as a some- 
vhat impermeable, surf ace, however, Plllsbury may have to construct a more 
effective berm near the lake bank area if future storage of fertilizers and 
salts is to. occur at ._this location, - Regarding ihe barge loading and un-• ■ 
loading practices and subsequent spillage of fertilizers^ and salts which" 
may.be.occurring, this Agency '.-dll attempt to obtain further information ■ 
regarding these practices in the hope of correcting existing spillage 
problems* The matter of coal, storage, and stociqpiling and subsequent runoff 
problems vhich may be occurring at Plllsbury has been referred to the 
Minnesota Poilutiesc Control Agency Division of Water Quality* They will 
be- conducting an inspection of the site for the purpose of determining 
Vffiat runoff prpblCTS .may exist and viiat corrective actior.s may be .’required.
Any addition^ information vhich your organization can provide to this Agency 
regard!^ the. matters discussed ‘.^ve,"wLll be predated .'-Every attenpt 
wili. be ma^ to keep you informed of the changing status of these ■ situations,

■ r.'.V •' .r ■ • ■ V-'

Thank you for inviting me to your Physical Committee meeting. Please feel 
free to contact ne or anyone else in this Agency with matters vhich you 
feel require cur attention, r . , •
Sincerely, :v l i " ■■■—:■'

.. ;.*.w

Jeff .Hartbun
Pollution Control Specialist •
Enforcement Section.
Division of Solid Waste :

ccj ''Enrique G^tzs^, Ramsey County . ..
: 'Pat Mader,' Division of Water ;.Quality, MPCA

;!■
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CITY OF SAINT PAUL 
INTERDEPARTMENTAL MEMORANDUM

To : Mayor George Latimer

From: Don Nygaard

Date: March 18, 1986

Re: MWCC Sludge Ash Disposal Options

Mayor, several times over the past decade, the Waste Control 
Cominission has disposed of its sludge incinerator ash on the old Rigs 
Eye landfill site off of Childs and Warner Roads. The Commission has 
four ash holding basins at its site which they periodically must clean 
out to make room for additional ash. The last time the Commission 
asked the City to remove the ash from the basins to Pigs Eye (about' 
1982), they said it would be for the last time, because the Metro 
Council had begun a legislatively-mandated sludge ash disposal siting 
process. This process has been fruitless, so the Commission asked the 
City again in 1984 for permission to dispose ash at Pigs Eye.

The Pigs Eye area has also been under study as a possible park site.
It was to be the subject of a trade with Ramsey County involving 
Lilydale. Ramsey County has not been showing any willingness to 
accept ownership of the Pigs Eye site, probably because of reluctance 
to accept long-term liability for the old landfill. When the ash 
disposal issue came up again, the Riverfront Commission decided to use 
the opportunity to require MWCC to pay for much of the development 
costs of the park, estimated at $4,000,000, in return for one more ash 
disposal. MWCC balked, applying to the City instead for a permit for 
a fifth ash storage basin at its site.

Last week, MWCC received proposals from 14 entities for Sludge Ash 
Utilization. The most favorable proposal appears to be from 
Commercial Asphalt of Osseo, which proposes to take all 26,000 tons 
per year of Metro Plant Ash beginning in May for $15.00 per ton. 
Commercial Asphalt would direct load the ash from the Metro Plant 
silos, completely bypassing the ash basins. In addition, MWCC would 
remove ash from the basins, dry it, and turn it over to Commercial 
Asphalt. Commercial Asphalt would use the ash as an asphalt extender.

If the recycling option is delayed, I intend to have Public Works work 
with the Waste Control Commission on obtaining the city permit for the 
fifth ash basin. If the recycling option falls through completely, 
MWCC would ultimately have to renew efforts to dispose of ash on land 
at Pigs Eye. The City would likely be asking the Commission to pump 
the leachate resulting from the ash disposal and the old dump out of 
the Pigs Eye site, and treat it at the Metro Plant. We would also 
enter into further discussions with the Commission about long term 
options for the site.

Cc: Peter Hames
John Taft 
Susan Kimberly
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LAW OFFICES

Jenner & Block
A PARTNERSHIP INCLUDING PROFESSIONAL CORPORATIONS

ONE IBM PLAZA 
CHICAGO, ILLINOIS 60611

(312) 222-9350 
(312) S27-04e4 FAX

Grace Koh Angelos

WASHINGTON OFFICE 
21 DUPONT CIRCLE. N.W. 

WASHINGTON, D.C. 20036 
(20.2) 223-^^0 

(202) 223-60SB FAX

LAKE FOREST OFFICE 
ONE WESTMINSTER PLACE 

LAKE FOREST, IL 600AS 
(70a) 205*9200 

(70e) 295-7810 FAX

MIAMI OFFICE 
ONE BISCAYNE TOWER 

MIAMI, FL 33131 
(305) 530-3538 

(305) 530-0003 FAX

November 15, 1990

Ms. Cathy O'Connell 
Project Manager 
Site Response Section
Ground Water and Solid Waste Division 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, Minnesota 55155

Re: Requirement to Provide Information
Pig's Eve Dump/Fish Hatcheries Dump

Dear Ms. O'Connell:

Jenner & Block represents CMC Heartland Partners 
("Heartland"). Heartland hereby responds to the Minnesota 
Pollution Control Agency's ("MPCA") Requirement to Provide 
Information ("RPI") addressed to CMC Real Estate Corporation 
("CMC Real Estate").

CMC Real Estate was dissolved on December 11, 1989, 
and thus, is no longer in existence.

Through a series of corporate transactions, CMC 
Real Estate's ownership interest in a 177-acre parcel 
(hereinafter referred to as the "Railroad Parcel") was 
conveyed to Heartland. The Railroad Parcel and the adjoining 
property owned by the City of St. Paul, comprise Pig's Eye 
Dump. The Railroad Parcel is the same property which was 
owned by the Chicago, Milwaukee, St. Paul & Pacific Railroad 
Company ("Railroad") and leased to the City of St. Paul for 
use as a landfill. Attached as Exhibit A is a map outlining 
in black the Railroad Parcel.



Ms. Cathy O'Connell 
November 15, 1990 
Page 2
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As a recent purchaser of the Railroad Parcel, 
Heartland is responding to the RPI addressed to CMC Real 
Estate.

Heartland's responses to the RPI are set forth 
below. Where appropriate, documents are included herewith in 
response to MPCA's requests for production.

GENERAL OBJECTION

Heartland objects to this RPI to the extent that 

the subject site of the RPI — Pig's Eye Dump/Fish Hatcheries 

Dump — encompasses two distinct, separate and non-contiguous 

facilities. Neither Heartland nor its predecessors have had 

any ownership interest or involvement with the Fish 

Hatcheries Dump. Moreover, Heartland and its predecessors 

only owned a portion of the Pig's Eye Dump as described 

above. Accordingly, unless specified otherwise. Heartland's 

responses to the RPI will be limited to information relating 

to the Railroad Parcel.

REQUEST NO. 1

Identify the full legal name, address and phone 
number of the business or governmental entity, hereinafter 
referred to as "business."
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Ms. Cathy O'Connell 
November 15, 1990 
Page 3

RESPONSE NO. 1

The "business" is identified as follows:

CMC Heartland Partners, a Delaware general 
partnership

547 West Jackson Blvd.
Chicago, Illinois 60606
(312) 822-0400

Heartland's business involves the ownership, operation, 

financing, leasing, management, sales and development of real 

estate and other properties and interests.

REQUEST NO. 2

How many years has the business been in operation?

RESPONSE NO. 2

Although Heartland was formed on October 27, 1988, 

it was not in operation until it purchased through a series 

of corporate transactions substantially all of CMC Real 

Estate's real estate assets on June 27, 1990. Accordingly, 

Heartland has been in operation for approximately four 

months.

REQUEST NO. 3

Identify the names and current addresses and 
telephone numbers of all current and past owner(s) of the 
business.

RESPONSE NO. 3

The current owner(s) of the business are as

follows:

Milwaukee Land Company, an Iowa corporation 
547 West Jackson Blvd.
Chicago, Illinois 60606 
(312) 822-0400
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Ms. Cathy O'Connell 
November 15, 1990 
Page 4

Heartland Partners, L.P., a Delaware limited 
partnership

547 West Jackson Blvd.
Chicago, Illinois 60606
(312) 822-0400

The parties listed above have been the owners of Heartland 

since its formation in 1988.

REQUEST NO. 4

Provide a map indicating that portion of the 
site(s) owned or operated by the business. Include leases.

RESPONSE NO. 4

Heartland hereby reasserts its General Objection. 

Without waiving this objection, attached as Exhibit A is a 

map which shows in black outline the portion of the Pig's Eye 

Dump owned by Heartland. The area outlined in pink was 

leased to the City by the Railroad, the owner at the time, 

pursuant to a License dated May 1, 1957 ("Lease No. 65235"). 

Lease No. 65235 was superseded by a License dated August 19, 

1958 between the Railroad and the City ("Lease No. 66368") 

for the use of the same area outlined in pink.

The area outlined in black was leased to the City 

by the Railroad pursuant to an Agreement dated November 6, 

1962 ("Lease No. 69895"). Lease No. 69895 was terminated by 

agreement of the Railroad and the City on November 24, 1978, 

with the termination to be effective as of January 1, 1978.

Pursuant to an Indenture dated March 1, 1978, 

between the Railroad and the City ("Lease No. 82316), Lease 

No. 66368 was modified to enlarge the area leased to the City



013S2

Ms. Cathy O'Connell 
November 15, 1990 
Page 5

to the area outlined in red. Lease No. 82316 was terminated 

by agreement of the Railroad and the City on November 26,

1980, with the termination to be effective as of January 1, 

1980.

Pursuant to the terms of these leases, the City is 

responsible for any costs which may be incurred in the 

cleanup of the Railroad Parcel. Copies of Lease Nos. 65235, 

66368, 69895, and 82316 are attached hereto as Exhibit B.

REQUEST NO. 5

Identify all MPCA, Minnesota Department of Health 
and other environmental permits issued by Federal, State, 
county, city or other governmental authorities that the 
business holds and the effective dates for such permits.

RESPONSE NO. 5

Heartland hereby reasserts its General Objection. 

Moreover, Heartland objects to this Request No. 5 because it 

is vague and overly broad. Without waiving these objections. 

Heartland states that because the Pig's Eye Dump was operated 

by the City of St. Paul, Heartland does not have any permits 

relating to the site. Moreover, neither Heartland nor its 

ptedecessors in the past had any permits relating to the 

site.

REQUEST NO. 6

Identify and list all businesses and industrial 
customers whose garbage and/or hazardous wastes or pollutants 
or contaminants were placed at the site(s). Include waste 
characterization, volume, dates, and current business 
contacts (if known).
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RESPONSE NO. 6

Heartland reasserts its General Objection. Without 

waiving this objection, Heartland states that because 

Heartland did not operate the Pig's Eye Dump, it does not 

have access to comprehensive information relating to the 

identity of customers who placed garbage and/or hazardous 

wastes or pollutants or contaminants at the site. Heartland 

has, however, in the past obtained a limited number of 

documents from the City of St. Paul, the operator of the 

Pig's Eye Dump, and from the MPCA. In reviewing these 

documents, we have discovered the names of parties that may 

have been customers at the Pig's Eye Dump. A list of these 

parties and related information from the City's and MPCA's 

records are included in Exhibit C.

The operations of the Railroad which generated the 

limited amount of Railroad waste (as described in Exhibit C) 

placed at the Pig's Eye Dump are now owned by the Soo Line 

Railroad Company ("Soo Line"), Soo Line Building,

Minneapolis, Minnesota 55440. As part of that purchase, the 

Soo Line acquired the Railroad's liabilities related to those 

operations. Because the Railroad is no longer in existence, 

there is no current business contact for the Railroad.

The Soo Line acquired the liabilities associated 

with the rail assets as part of the Railroad's bankruptcy 

reorganization. On December 19, 1977, the Railroad filed its
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petition to effect a plan of reorganization under Section 77 

of the United States Bankruptcy Act of 1988, as amended. 

Pursuant to Order No. 809 of the United States District Court 

for the Northern District of Illinois, Eastern Division (the 

"Reorganization Court"), the Railroad was partitioned into a 

rail division and a real estate division. The rail division 

was sold to the Soo Line on February 19, 1988. With this 

sale to Soo Line, the Railroad got out of the railroad 

business. Thus, the Railroad's liabilities and obligations, 

if any, relating to the rail activities at the Pig's Eye Dump 

may be the responsibility of the Soo Line.

On July 12, 1985, the Reorganization Court entered 

an order ("Order No. 832") approving and confirming a Plan of 

Reorganization ("Plan"). The Reorganization Court 

established a bar date' of January 9, 1980 for pre-petition 

claims and a bar date of September 10, 1985 for post-petition 

claims. On or before August 31, 1979, notice of the filing 

of the creditors list was given to the State of Minnesota. 

Thereafter, on July 22, 1985, a Notice of Bar Dates for 

Claims was served on the State of Minnesota. Minnesota 

brought no claims relating to Pig's Eye Dump before either of 

the bar dates.

Pursuant to the Final Decree of the Reorganization 

Court dated November 12, 1985 ("Order No. 866"), CMC Real 

Estate, as the reorganized company, was vested with all of
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the bankruptcy trustee's right, title and interest in the 

remaining property of the Railroad's estate, which included 

the Railroad Parcel, "free and clear of all claims, rights, 

demands, interests, liens and encumbrances of every kind and 

character." (See Order No. 866, p. 7.) The Plan and Order 

Nos. 809, 832 and 866 are attached as Exhibit D.

CMC Real Estate came into possession of the 

Railroad Parcel free and clear of all claims, including any 

claims which may result from the Railroad's ownership of the 

Railroad Parcel. Thus, CMC Real Estate is not responsible 

for any costs which may arise as a result of the conditions 

on the Railroad Parcel. Because Heartland is a successor in 

interest to CMC Real Estate, Heartland also owns the Railroad 

Parcel free and clear of all claims.

REQUEST NO. 7

Identify and list all transporters of garbage 
and/or hazardous wastes or pollutants or contaminants that 
were placed at the site(s). Include waste characterization, 
volume, dates, and current business contacts (if known).

RESPONSE NO. 7

Heartland hereby reasserts its General Objection. 

Without waiving this objection. Heartland states that because 

neither Heartland nor its predecessors operated the Pig's Eye 

Dump, Heartland does not have access to comprehensive 

information relating to the identity of transporters of 

garbage and/or hazardous wastes or pollutants or contaminants 

that were placed at the site.
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Heartland has, however, in the past obtained a 

limited number of documents from the City of St. Paul, the 

operator of the Pig's Eye Dump. In reviewing these 

documents, we have discovered the name of the following party 

which may have transported garbage to the Pig's Eye Landfill 

for the Railroad: Twin City Waste Disposal. (See Exhibit

E.) Heartland lacks information regarding the address or 

current business contact of Twin City Waste Disposal. Roy 

Johnson, a former employee of the Railroad, has advised 

Heartland that Twin City Waste Disposal did not transport any 

hazardous wastes, contaminants or pollutants to the Pig's Eye 

Dump for the Railroad.

REQUEST NO. 8

Provide a map indicating the portions of the 
site(s) dedicated to specific uses or specific businesses.

RESPONSE NO. 8

Heartland hereby reasserts its General Objection. 

Without waiving this objection. Heartland has attached as 

Exhibit F, a map showing an area leased to the City of 

St. Paul for a landfill (outlined in black), an area leased 

to the City of St. Paul for the disposal of diseased trees 

(outlined in green), and an area leased to the City of 

St. Paul for the disposal of explosives (outlined in red).

REQUEST NO. 9

How was the garbage and/or hazardous wastes or 
pollutants or contaminants picked up from businesses or
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industrial customers stored (e.g., in drums, barrels, 
dumpsters) for pick up? For transport?

RESPONSE NO. 9

Heartland hereby reasserts its General Objection. 

Without waiving this objection. Heartland states that through 

its interview of Mr. Roy Johnson, it has discovered that the . 

Railroad used containers of varying size to collect garbage. 

These containers were picked up by different waste haulers, 

and transported to and emptied at the Pig's Eye Dump. Other 

than Twin City Waste Disposal, Heartland does not know the 

identity of other waste hauler which may have been used by 

the Railroad or any of the other customers of the Pig's Eye 

Pump.

REQUEST NO. 10

How was the garbage and/or hazardous wastes or 
pollutants or contaminants disposed of (e.g., drums buried or 
emptied and returned) at the site(s)?

RESPONSE NO. 10

See Response No. 9.

REQUEST NO. 11

Identify all persons whom the business consulted in 
the preparation of the response to the Questionnaire, 
including their current addresses and telephone numbers and 
relationship to the business.

RESPONSE NO. 11

Heartland consulted the following persons in 

preparing the response to the Questionnaire:
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Jack Bauer 
Senior Draftsman 
CMC Heartland Partners 
547 W. Jackson Blvd. 
Chicago, IL 60606 
(312) 294-0473

Joseph Mariano 
Area Manager 
CMC Heartland Partners 
547 W. Jackson Blvd. 
Chicago, IL 60606 
(312) 294-0449

Ray Lamberty 
Vice President of 

Sales and Property 
Management

CMC Heartland Partners 
547 W. Jackson Blvd. 
Chicago, IL 60606 
(312) 294-0466

Roy Johnson ,
Former Divisions 

Engineer
Chicago, Milwaukee,

St. Paul & Pacific 
Railroad Company 

10301 10th Avenue Circle 
Bloomington, MN 55420 
(612) 881-2274

Robert Yurshak 
Consultant 
5623 West Cortland 
Chicago, IL 60639 
(312) 889-6336

Gerald Johnson 
Lease Supervisor 
CMC Heartland Partners 
547 W. Jackson Blvd. 
Chicago, IL 60606 
(312) 294-0470

Edward Noftz
Manager of Contracts and 

Support Services 
CMC Heartland Partners 
547 W. Jackson Blvd. 
Chicago, IL 60606 
(312) 294-0478

Lawrence S. Adelson 
Vice President and 

General Counsel 
CMC Heartland Partners 
547 W. Jackson Blvd. 
Chicago, IL 60606 
(312) 294-0471

Charles Harrison 
Counsel
CMC Heartland Partners 
547 W. Jackson Blvd. 
Chicago, IL 60606 
(312) 294-0488

REQUEST NO. 12

Identify any other persons who may be able to 
provide a more detailed or complete response to the 
Questionnaire or who may be able to provide additional 
relevant documents.
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RESPONSE NO. 12

The following party may be able to provide a more

detailed or complete response to the Questionnaire:

City of St. Paul 
Department of Public Works 
234 City Hall & Court House 
St. Paul, Minnesota 55102.

Metropolitan Waste Control Commission 
350 Metro Square Building 
St. Paul, MN 55101

The following party may be able to provide relevant

documents relating to the Railroad's placement of garbage at

the Pig's Eye Landfill:

Soo Line Railroad Company 
Soo Line Building 
Minneapolis, MN 55440.

No response to any of these requests is intended to 
be an admission that MPCA is lawfully entitled to the 
information as requested, or that any particular action by 
Heartland subjects it to any statutory, regulatory or other 
requirement.

The above written statements are submitted under 
the notarized signature of a duly authorized official 
certifying that Heartland has made a diligent search of its 
records and has conducted a diligent interviewing process in 
connection with the information request. Although the 
original affidavit is attached, Minn. Stat. § 115B.17 does 
not contain a requirement for such a signature and affidavit. 
Heartland's agreement to provide the signature and affidavit 
is not intended to be an admission that MPCA has the 
authority to require it, or that Heartland is subject to any 
other statutory, regulatory or other requirement. Heartland 
waives no rights in responding to the information requested.

Very truly yours.

Grace Koh
PIGSEYE.RES
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STATE OF ILLINOIS )
) SS:

COUNTY OF COOK )

AFFIDAVIT OF LAWRENCE S. ADELSON

I, Lawrence S. Adelson, state that I am the Vice 
President and General Counsel of CMC Heartland Partners. I 
certify that CMC Heartland Partners has made a diligent 
search of its records and has conducted a diligent 
interviewing process in connection with the preparation of 
the attached Response.

Lawrence S. Adelson
Vice President and General Counsel
CMC Heartland Partners

SUBSCRIBED AND SWORN to before me this /-^M 
day of November, 1990

Notary Public

OFFICIAL SEAL " 
STELLA C. STROCK 

NOTARY PUBLIC, STATE OF ILLINOIS 
:MY commission expires 10/24/93
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EXHIBIT A

MAP OF THE RAILROAD PARCEL 
AND THE LEASED AREAS
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EXHIBIT B

LEASES BETWEEN THE CITY OF 
ST. PAUL AND THE CHICAGO, MILWAUKEE, 
ST. PAUL & PACIFIC RAILROAD COMPANY



EXHIBIT A
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THIS AGREEMENT, Made this 1st day of May, A. D. 1957, by and |

between CHICAGO, MILWADKEE, ST. PAUL AND-PACIFIC RAILROAD COMPANY, a Wisconsjn : 

Corporation, hereinafter called "Railroad Company", and CITY OF SAINT PAUL, j 

a Municipal Corporation of the State of Minnesota, hereinafter called'Licensee",

WITNESSETH

VfHEREAS, the Licensee desires the right, license and privilege 

to use for the purpose of detonating, firing, exploding or otherwise destroying; 
and rendering harmless, ammunition, fire arms, bombs or other machines and |

devices containing explosive materials or substances, upon a parcel of land j 

measuring 100 feet square, being a part of the Railroad Company's property in j
I

the NE-J- NWj- of Section 10, Township 28 North, Range 22 West, in the City of 

Saint Paul, Minnesota, the location of said parcel of land being moi-e particu

larly indicated by the broken yellow outline on the plat dated March 8, 1957 

hereto attached and made a part hereof, which right, license and privilege the 

Railroad Company is willing to grant.

NOW, THEREFORE, in consideration of the sum of ONE AND NO/lOO 

($1.00) DOLLARS to be paid by the Licensee to the Railroad Company, the receipt 

whereof is hereby acknowledged, and in consideration of the covenants and 

stipulations hereinafter recited, the parties hereto hereby agree as follows:

1. The Railroad Compaiiy hereby grants unto the Licensee the 

right, license and privilege to use said parcel of land for the purposes here

inabove recited.

2. The Licensee hereby agrees as follows:

(a) That the rights herein granted to the Licensee shall 

be exercised and executed only by duly authorized officers of the Police 

Department of the Licensee.

(b) That live explosives or other hazardous materials, 

no matter how contained, shall not be stored or burled upon said premises, 

except for temporary periods when such explosives or hazardous materials are 

left under guard by members of the Licensee's Police Department.

(c) That the Licensee shall provide warning signs and 

other safeguards as may be necessary whenever said premises are used or about 

to be used for the purposes hereinabove recited.
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(d) That the Licensee shall, and hereby agrees that it 

vill indemnify and save harmless the Railroad Company, its successors and 

assigns, from all liability, cost and expense for loss of or damage to property 

of whatsoever kind, and for injury to or the death of a person or persons by 

whomsoever sustained which may be caused by, result from, or be occasioned 

in any manner by the exercise of the right,' license and privilege herein 

granted.
/3. This agreement shall extend to and be binding upon the 

parties hereto and their respective successors and assigns; PROVIDED, however, 

that either party hereto may, without liability for damage therefor to the 

other party, terminate this agreement at any time by giving to the other party 

notice in writing of its desire so to do. Upon the effective date of any such 

termination the Licensee shall restore said premises to a condition satisfactory 

for general purposes.

IN WITNESS WHEREOF, the parties hereto have caused this 

agreement to be executed as of the day and year first above written.

CHICAGO, MILWAUKEE, ST. PAUL AND PACIFIC 
RAILROAD COMPANI

• x''^T»0^TTe+aQ^

Attest;

ty CTerk 

Countersigned:

Approueil ss ta form ana exeouim 
ihi* jL^^iiuv i ^

FORn APPROVED

C*uib1 ^ «-i e«.

r r ;; ,-v ,,, ^ .. .. ■■

^^SwTTstrial Commiss^ner 

CITY OF SAINT PAMi .

Bv
^ ^ ^ Mayor

__________________ ____________Commissioner of Public Dafety

Form approved ^

AFEiEtant Corporation Counrel

■

i ■
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THIS AGREEMENT, Made this 19th day of AUGUST, 1958, by and between 

j CHICAGO, MILWAUKEE, ST. PAUL AND PACIFIC RAILROAD COMPANY, a Wisconsin Corpo.r- 
I ation, hereinafter called "Railroad Company", and CITY OF SAINT PAUL, a Munici

pal Corporation of the State of Itinnesota, hereinafter called "Licensee",

WITNESSETH

WHEREAS, the Licensee desires the right, license and privilege 

to Use for the purpose of detonating, firing, exploding or otherwise destroying 

and rendering harmless, ammunition, fire arms, bombs or other machines and 

devices containing explosive materials or substances, upon a parcel of land 

measuring 100 feet square, being a partjo.f the Railroad Company's property 

along the south line and in the southweiterly part ef the SWi SVJ|, Section 3, 

Township 28 North, Range 22 West, in the City of St. Paul, Minnesota, the 

location of said parcel of land being more particularly indicated by the red 

outline on the plat hereto attached and made a part hereof, which right, 

license and privilege the Railroad Company is willing to grant.

NOW, THEREFORE, in consideration of the sum of ONE AND NO/lOO 

i (■lil.OO) DOLLARS to be paid by the Licensee to the Railroad Company, the receipt 

1 whereof is hereby acknowledged, and in consideration of the covenants and 

stipulations hereinafter recited, the parties hereto hereby agree as follows:

1. The Railroad Company hereby grants unto the Licensee the 

right, license and privilege to use said parcel of land for the purpose herein-

, above recited,

2. The Licensee hereby agrees as follows:

j (a) That the rights herein granted to the Licensee shall

i'l be exercised and executed only by duly authoid.zed officers of the Police
,i

I Department of the Licensee.
■j

'i (b) That live explosives or other hazardous materials, no

I matter how contained, shall not be stored or burled upon said premises, except 

for temporary periods when such explosives or hazardous materials are left 

i under guard by members of the Licensee's Police Department.

(c) That the Licensee shall provide warning signs and 

other safeguards as may be necessary whenever said premises ai’e used or about 

to be used for the purposes hereinabove recited.

(d) That the Licensee shall, and hereby agrees that it 
‘ will indemnify-and save harmless the Railroad Company, its successors and

-1-

wmm
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assigns, from all liability, cost and expense for loss of or damage to property 

of whatsoever kind, and for injury to or the death of a person or persons by
1

■whomsoever sustained which may be caused by, result from, or be occasioned in 

any manner by the exercise of the right, license and privilege herein granted.

3. This agreement shall supersede and replace that certain agree

ment dated May 1, 1957 between the parties hereto in which the Railroad Company 

granted -to the Licensee the right, license and privilege to use a parcel of land 

in the NE-J NVi'v of Section 10, Township and Range aforesaid.

4. This agreement shall extend to and be binding upon the parties 

hereto and their respective successors arri assigns; PROVUED, however, that 

either party hereto may, ■without liability for damagej; therefor to the other 

party, terminate this agreement at any. tiiie iby giving ■'to the other party notice 

in writing of its desire so to do. Upon the effective date of any such termin-i 

ation the Licensee shall res'tore said premises 'to a condition satisfactory for 

general purposes.

IN WITNESS WHEREOF, the parties hereto have caused this agreement 

to be executed as of the day and year first above written.

CHICAGO, MILWAUKEE, ST. PAUL AND PACIFIC 
RAILROAD COMPANY

Witness ^Dire^'or - Industrial ^d Real Estate 
Development

Attest:

ity C:^rk 

Countersigned:

CITY OF SAINT PAUL 

B,v_ tWsg.
Mayor

>troIler
J-J' !=_______________________Commissioner of Public Safety

-2-

I;
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R. R. co:C. M. St. P. & P.

INDUSTRIAL AND REAL ESTATE DEVELOPMENT DEPT. 
PLAT SHOWING PROPOSED EXPLOSIVES DISPOSE 

SITE TO SERW. CITY OF ST. PAUL

St. Paul ____ Rs^msey Minnesota
town couniy state

SCALE ^on FEE! PER INCH
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CHICAGO. ILLINOIS
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69395
riHV. 67772 
T.C.T.Uiv.

TRZw AGKlSiilWT, Made this daj’ oi /■>■• 'v/ -r-' < A. U.

1962, br nnd botveen CHICUJO, faLV.AUKEi:, 5X. PAUL iim PACIFIC iyiEl.C/.D COIMirx, 
a Vloconcln oorporatlcei, horolnefter oullod "Iicllroad Conpan;r" and Cir/ CF 

SAZllT PAUL, a Bunldpel ootporatlon of the State of I^innaaota, herelnaftor 

called "City",

That the Kailroad CcmpoiQr, In eonoidoratlcn of the cum of OlIC 

A1!Q !jC/lOO ($1.00) COUJUl to It paid the City, the receipt liiereof Is 

hereby acknowlodKed, and In fUrthor oonelderaUon of the faithful performance 

fay the City of all the acreononts heroin contained, hereby p:onta unto said 

City the rieht, liconee and privUoKO of uslnc for an all puri^ooo dump tlio 

portion of sold Kailroad Company’s property at Laint Paul, lUnnocota, chevn 

outlined In yellow on the blue print dated Auettet 6, 1962 hereto attached and 

mads a port horeoft the duxplnc operatlona to bo of the oo«ealled Sanitarj'

Fill JJetbod lAth the dump filled in layers of not more than 6 or 7 foot docp 

end covered at the and of each day with earth, rubble or othor vasto rstcrlals 

from pavlns and wrecking Jobs.

SDBJEX:! AUiAlE to the obsorvanco and performanca by the City of 

all and Elm^ular the following conditions to bo by it observed, kept and p<er- 

formod, as foUot;s, to^t>

1. That the City will fill said dump to an elovation to bo 

doterrdnod by tha liallroad Canpany and that it will suporvlso said tbup at all 

tines when tho aano is in use, and separate all oombustihle material for 

bumint; at certain times on tho filled portion of tho dump.

2. That tho City will install and maintain a wator lino for fire 

proteertion and provide an outlet for any drainage llnoa vhioh may er^rtj' into 

the duap.
3. That tlie City will perform aU of Its work undor thls 'aeroe- 

nent at its sole cost and exponcs and to tho catisfaotion of tlio Cl)icf l.ngineer 

of said KailTObd Company or his uuthorlced rapreocntatlvo.
h, Tlint tho Cit;: will tnderrnJi’y nnd save haxmlecs tho i;:.:llro3d

Company, Its succosaors and assigns. iab rlj

I 'J
DO NOT DETACH
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lose of n” to nrrf Sjn.-lo’^ ->r' of peroonoi ty whonaooVGr

tUBtalnodi which nay be ecused or cocoeioned in any winner by reason of the 

work to bo porfomod rei eald railroad Company's rlcht of way.

5. The parties horoto, fc.: the oxocution of this llcenso, horoty 

teminato ary prior Hcemsee of the preiiilaefi herein dsnioed.

6. TMb agreement shall extend to and bo bindinc upoi the parties 

hereto and their rospcctivo Buccessors and aesiEnsi HiOVlBEB, however, that the 

Eallrond Coopahy nay, without liability for danago therefor, terminato this 

agreement at any tine by giving to the City six (6) mositha notice in writing 

and that uixm the effective date of ouch termination, tho filling material 

placod upon said Eailroad Con^pony's premiBes shall becoue tho property of tho 

KaUroad Coaqpany.

21 VlTiIE£C the parties hereto have caused this agroonont

to be executed as of the day and yoar first above written.

CHICAGO, HILV.7.UKEr, IT. PaUI A1® PACll-lC 
RAHP.Q;.D CQ:ip;diY

UltnosB Director - Keal Dstato end 
Industrial Development

Attest t

City Clerk

cm CF DADIT PAUL

Mayor

CountersignedI

Ccaqitroller CocmiBsionor of Public Woricc
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Lo

AflENDMENT TO AGREEMENT

THIS AGREEMENT, dated this day of

_______ , 1969* by and between the Chicago,

Milwaukee, St. Paul and Pacific Railroad Company, a 

Wisconsin corporation, hereinafter referred to as 

"Railroad Company", and the City of Saint Paul, a 

municipal corporation under the laws of the State of 

Minnesota, hereinafter referred to as "City";

WITNESSETH:

WHEREAS, Railroad Company and City have 

entered into an agreement dated November 6_________

r,'

1962, whereby the City was granted the right to use land 

owned by Railroad Company for landfill purposes, subject to 

certain conditions contained there, and it is now mutually 

agreed that the said agreement should be amended so as to 

; provide for an annual rental therefor;

NOW, THEREFORE, The parties do hereby agree that 

that certain agreement referred to above shall be amended 

to add the following provision:

"In consideration for the right to use 

the real property of the Railroad 

Company for all'purpose dump, the /•

City agrees to pay an annual rental, 

the amount thereof to be equal to the 

amount of annual real estate tax 

levied against the real property 

which is the subject of the agreement 

herein. It is agreed that the annual 
^cental shall be paid by. the City . '

j within thirty (30) days from the date

, , _>pf receipt of a copy of the annual tax
f^qivE or»

A^reewe^jt:
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statement together with a request' 
for payment therefor from the Rail- ^ 
road Company."
It is further agreed by and between the parties 

hereto that this amendatory agreement shall take effect 
Immediately and that the first annual rental shall be paid 

by the City during the year of 1969, and continue to be 

paid thereafter until the agreement shall be further 

amended or terminated in the manner therein provided.

It is further mutually agreed by and between the 

parties hereto that all the terms and conditions of that 
certain agreement referred to above shall continue in lull 
force and effect, except as modified by this amendatory 

•. agreement.
IN WITNESS WHEREOF, the parties hereto have caused 

,^this agreement to bo executed as of the day and year first

;V above written. 

In Presence Of:1 x-x esciiuu ux ; ^

/ X

CHICAGO, MILWAUKEE, ST. PAUL 
AND PACIFIC RAILROAD COMPANY

By

vicifnUiD£...wieiii.’tsiAiEi\iiD iHOusiiiUL Duvaorauff

CITY OF SAINT PAUL

Mayor
Approved as to Forio<

Asili sx^nt^ori^Yaii Commissioner of Public WorksCounsel

Approved as to f execution,this 5 
of _____

City Cl

Countersigned;
Assiktant Coivfaor; Counsel

Comptroi



Term

Effective

Date

Rental

Taxes

Purpose

Hubeutur^
Made this J st 

CHICAGO , MILWAUKEE. ST. PAUL, and PACIFIC RAILR 
herefnafcer referre^'°to as 'Hal (road Company," and

01373
A. D. 12Z.8, by and between the 

JrtY of,
AILROAD COMPANY

..QlU..QE..5.Ta.iLAUlw._____

of P, 0. address_____ „ *y„8aJJI_, Stj_ Paul,' Mi nnesota 55102
hereinafter referraS to rn*the'’5rnguTar"neutor”gender"as”nLe5lee7''”””””""”

WITNESSETH;
FIRST; The Railroad Company does hereby lease, demise and let unto the Lessee, the following 

plece(s) or parcel(s) of land lying within and being a portion of its property at the Station of

ST, PAUL . County
;sd-d;s*s?rbJ3-:rr5TT5ws. to «itr™

RAMSEY .. S‘«« »f____MINNESOTA___.

AN IRREGULAR-SHAPED parcel of land containing 117,6 acres, more or less, and 
being part of the Railroad Company's Pig's Eye Yard property in the City of 
St, Paul, in the County and State aforesaid, said parcel located in Sections 
3, 4 and 10, Township 28 North, Range 22 West and lying southwesterly of the 
Railroad Company's hump yard, the location thereof being more particularly 
indicated in red on the plat attached hereto and made a part hereof.

TO HOLD for the term of____-EiyA(»)

JANUARY _ , A. D. 157.8._, subject, however, to the right of el ther Aarty to terminate this 
rnaenture'by'gi’vTng to the'other'sixty (60) days written notice of Its desl/re so to do and to the 
following express conditions, viz; j

1. That the Lessee shall pay at rent for said demised premises the/sum of_________________

THOUSAND AND NO/100 ($6,000.00) ...................... ................................................4............................... Dollars

per,'____§nnum, payabra ^apILllsij.i'j..,

2a. That the Lessee shall pay all taxes and assessments (Except special assessments for 
permanent improvements) legally levied or assessed against said premises during the term hereof 
or any extension thereof; and in case of special assessments for permanent Improvements, the 
annual rental will be increased by ten percent (lOJt) of such assessment; except that the amount 
of taxes payable for the year Inwhich the lease It terminated shall not exceed the portion thereof 
■accrued from the first day of the year to the effective date of termination.

2b. That the Lessee shall pay all taxes and assessments legally levied or assessed against
its improvements located upon the demised premises during the term hereof or any extension thereof,
and In the event said lease I s terminated. Lessee shall pay the full amount assessed against said 
improvements for the year in which termination occurs. \

3. That the Lessee shall use said premises as a site for .STORAGE.QF„D.l5.EAS£Jl.Til^ES

and for no 
change of use.

other’purpo$o'whatsoever""unre$s'the Rarfroad Company shall consent In writing to a 
and that It will not, without like consent, assign this lease or under-lease said

premises or any part thereof.

Land Lease s 2 .16 s' / s i
2^
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I*. That the Leijee shall continuously carry on its business upon said premises In an effi
cient manner, unless discontinued by written consent of the Railroad Company; that said premises 
shall be used and the business thereon conducted. Insofar as it may affect the Interests and 
operations of the Railroad Company, to the approval of Its General Hanager; and that it will not 
In any way obstruct or Interfere with the tracks of the Railroad Company,

5, That the property herein demised Is leased In Its condition at the date hereof; that any 
andall facilities. Including overhead and underground fixtures, located thereon shal I be maintal ned 
and operated as heretofore,

6, That the Lessee shall erect upon said premises the facilities appropriate for the uses
herein mentioned, and have the same completed and ready for use within three months from the date 
of this lease; and that all doors on the track side of any building or buildings shall be so con
structed as to open inward or be of a sliding type,

7, The Lessee agrees to keep said premises and alI Improvements thereon in a neat and orderly 
condition, and to cover al I Improvements with one or more coats of approved paint, whenever required 
so to do by the Railroad Company, and that no signs nor advertisements of any description shall 
be permitted to be painted or posted upon said improvements, or about said premises, other than 
those of the business of the Lessee, and as shall be approved by the Railroad Company,

8, It is understood that the ^anvement of railroad locomotives includes some risk of fire,
and the Lessee assumes all liability for and agrees to Indemnify the RaiI road Company against loss 
or damage to property of the Lessee or to property upon the Lessee's premises, arising from fire 
caused by locomotives operated by the Railroad Company In the vicinity of said demised premises, 
except to the premises of the Railroad Company, and to rolling stock belonging to the Railroad 
Company or to others, and to shipments in the course of transportation,

9, That the Lessee hereby releases the Railroad Company from and agrees to Indemnify it
against all loss, damageor injury, caused byor resulting from any act or omission of the Lessee, 
Its employees or agents, to the person or property of the parties hereto and their employees, and 
to the person or property of any other personor corporation, while on or about said premises, and 
If any claim or 11abl11ty other than from fire shall arise from the Joint or concurring negligence 
of both parties hereto. It shall be borne by them equally,

10, That In any case where the covenants, agreaments and releases contained In the two pre
ceding paragraphs shall be held not to be valid In law, the Railroad Company shall have the full 
benefit of any Insurance affected by the Lessee upon the persons or property Injured or destroyed,

11, That the Lessee shall comply with all applicable Federal and State laws and regulations 
and municipal ordinances In respect of the conduct of Its business upon said premises; and shall 
comply wi th all applicable ordinances, rules, regulations, requirements and laws of any governmental 
authority controlling environmental standards and conditions on the demised premises. If, as a 
result of Lessee's operations hereunder, any such ordinance, rule, regulation, requirement or law 
is violated. Lessee shall protect, save harmless, defend and indemnify Railroad Company from and 
against any penalties, fines, costs and expense. Including legal feesandcourt costs Imposed upon 
or Incurred by the Railroad Company, caused by, resulting from or connected with such violation 
or violations,

12, That any violation of or failure to comply wl th any condl tion herein, within thirty (30) 
days written notice of violation, shall terminate this lease without any further notice or act 
upon the part of the Railroad Company, and thereupon it may reenter and take possession of said 
premises, as by law provided.

13, Nothing herein contained shall affect the right of either party to terminate this lease 
on written notice as herein provided, and In the event of such termination any unearned rental 
shall be refunded.

14. The parties hereto, by the execution of this lease, hereby terminate 
any prior leases of the premises herein demised.

15. Lessee shall, upon any termination of this lease, restore the demised 
premises to its condition prior to the storage of the diseased trees thereon 
and to seed it^J^to the satisfaction of the Railroad Company and

the Kinnesota Pollution Control Agency.

This ogioement Is blniUnqr cm Slonley E. G. ERllnicm, no! os 
cn ii,Liv»ciuui, bul solely in iu£ capacity 08 Iruato^

, 82,^16«
Land Lease No, Page Two

-----
■•"WrC
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SEtOKO;: The Lessee hereby eccepts the foregoing lease, and covenants and agrees faithfully

to observe and perform all the terms, condltions and requirements therein contained, and 11 further 
agrees that it will surrender said demised premises at any termination of this laase, and will, 
on or before the effective date of such termination, completely remove from said premises all 
property osewdor placed thereon by It, and will restora the premises to a state of usefulness for 
general purposes; that failure so to removeall such property shal I be conclusively deemed abandon
ment thereof to the Rallroed Compeny, thereby waiving all Its right, title and Interest In and to 
such abandoned property; and that In such case the Railroad Company shall, from and after the 
effective date of any termination, be at full liberty to re-enter end take possession of all the 
demised premises and, at the sola expanse of Lessee, to remove therefrom all such property there 
remaining and to restore said premises toa state of usefulness for general purposes, and the Lessee 
hereby binds Itself to pay unto the Railroad Company promptly upon receipt of bill therefor, the 
entire cos t and expense of such removal and restoration: :or, at Railroad Company's own sole option, 
to appropriate and dispose of any such property without any liability or accountability therefor; 
but nothing herein contained shall preclude the Railroad Company from any other legal remedy.

No receipt of money by the Railroad Company from Lessee prior to or after the expiration 
date or termination of this lease or after the sarvlce of any notice, or after commencement of 
any suit, or after final Judgment for possession of the premisas shall reinstate, continue or 
extend the term of this lease or affect any such notica demand or suit.

That the rightor Interest created by this instrument shall be subject and subordinate to the 
continuing lienofthe First Mortgage datedasof January I, I94(«, executed and del Ivered by Chicago, 
Milwaukee, St. Paul and Pacific Railroad Company to Continental Illinois National Bank and Trust 
Company of Chicago, Trustee, and all mortgages supplementary thereto, and to the lien of the General 
Mortgage dated es of January I, Ig44, executed and delivered by Chicago, Milwaukee, St, Paul and 
Pacific Railroad Company toHarrIs Trust and Savings Bank, Trustee, and all mortgages supplementary 
thereto.

All the terms, conditions and covanants of this lease shall, during its continuance, bo 
binding upon the RaiI road Company, Its succassors and assigns, and upon the Lessee, its successors 
and assigns, and upon the Lessee, Its successors and assigns, heirs and legal representatives

IN WITNESS WEREOF, the parties harato have caused these presents to be duly executed as of 
the day and year first above written.

STANLEY E. G. BnXMAN, as Trustee, of the property of,
CHICAGO, MILWAUKEE. ST. PAUL and PACIFIC RAILROA

Deblur

Secretary
G. G. GUUUNOWSKI

By____

W. L.
PRESlDl

CITY OF ST. PAUL

Clerk /

Approved as to Form:

Mayor

AssTstaSt^TtyAbto^:

Director, ^par^ent ot 
Finance & Management Seryi^^

-.f ' - ■

ATTROVED
yj -z/. -

Kan. Vlee Prcmdent

Lease 8.2316 page Three
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C. M. St. P Sc P. R. R. CO.
real estate, economic and resource development Til-1

Plat showing Property To be Leased To
CITY OF ST. PAUL 

For; storage of diseased trees

Map 4 
MINNESOTA

Minn. 2 
RAMSEY

Minn.-Dak. Div.
ST. PAUL

c;juN I rTOWN

.FEET PER INCH
March 1 , 1 9733, ^ & 10 28 North 22 West

Section Township Ranqc
DATE

CHICAGO. ILLINOIS,
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EXHIBIT C

PIG'S EYE DUMP 
CUSTOMER LISTING



CD
N
CD

NAME & ADDRESS

L. City of St. Paul
Department of Public 
Works

234 City Hall & Court 
House

St. Paul, MN 55102

2. Metropolitan Waste
Control Commission 

(MWCC)
350 Metro Scjuare 

Building
St. Paul, MN 55101

DATES

1957 - Present

1969
1970 
1-10/71

1973

11/74

1975

12/77 - 1/78
1978

1979

EXHIBIT C 
CUSTOMER LISTING

VOLUME

Total volume 
unknown

1,390,847
1,557,949
1,463,654

Unknown

26,500
7,500
3,800

33,000
200,000

136,000
Unknown

Unknown

WASTE CHARACTERIZATION 

Unknown

Unknown
Unknown
Unknown

"Refuse" from the 
Metropolitan Waste 
Water Treatment 
Plant (MWWTP).
Ash material.
Topsoil.
Topsoil mixed with silt 
and sand.
Ash mixed with silt. 
Fill material from ex
cavation work at the 
MWWTP

Sludge incinerator ash. 
Grit and Screening

Concrete, scrap wood.

CURRENT
CONTACT

Unknown

Unknown

DISPOSAL
AREAS'*

Unknown

Unknown

Unknown
Unknown

Unknown
Unknown

See Fig. 1
15' west of ash
pondsS/
Unknown

Volume is in cubic yards unless otherwise noted. 

y "Disposal Area" denotes specific areas within the Pig's Eye Dump. 

S'* It is unclear whether this is within Pig's Eye landfill proper.
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Commercial

VOLUME
NAME & ADDRESS DATES rVD.^)

1980 100,000

3. Shafer Construction Co.-^ 
Forest Lake, MN

1978 Unknown

4. St. Paul Water Dept.
277 N. Hamline Ave.
St. Paul, MN 55104

1978 Unknown

5. Whirlpool Corporation
Payne Avenue 
( ) 776-8511.

Unknown Unknown

6. Selby District 5/20/69 274

WASTE CHARACTERIZATION

scrap metal, metal drum, 
household garbage and 
paper, and demolition 
debris.

Ash from incineration of 
wastewater sludge.

Fill for a haul road.

Excavated material from 
the Pig's Eye Dump.

Unknown

Unknown

CURRENT
CONTACT

Unknown

Unknown

Unknown

Unknown

DISPOSAL
AREA

See Fig. 2 

"Wetland"-'' 

"Wetland"^''

Unknown

Unknown

Shafer was working under a contract with MWCC.

The document with the information relating to this disposer states that the fill was placed in the "wetland" 
area. We assume that this is referring to the Haul Road at the Pig's Eye Dump.

^ The document which relates to this information states that this material was placed in the wetland area east of 
tree chipping facility at the Pig's Eye Dump. The exact location is uncertain.

-2-
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() PR6-8811,
Ext. 6134

13. Haul-A-Way System

14. McKnight Bros.
South St. Paul, MN

15. Chicago, Milwaukee
St. Paul & Pacific 
Railroad

10/61 - Unknown

Unknown

1969-1972

loads/wk

5/wk

4/wk
370/wk^'"

Unknown

Unknown

General garbage, dunnage, 
steel strapping and 
food from refrigerated 
cars.

Unknown

Unknown

VOLUME CURRENT DISPOSAL
NAME & ADDRESS DATES CYD.^) WASTE CHARACTERIZATION CONTACT AREA

7. Ramsey County 5/69 48 Unknown Unknown Unknown
Recreation Dept.

8. Phallen Area 5/69 98 Unknown Unknown Unknown
Commercial Council

9. East Side Community 5/17,18,22/71 275 Unknown Unknown Unknown

10. Madel Neighborhood 
Beautification

5/17,18,22/71 3 29 Unknown Unknown Unknown

11. Dayton's Bluff
Community

5/17,18,22/71 68 Unknown Unknown Unknown

Center

12. Minnesota Mining & Unknown 20-25 Unknown Unknown Unknown

Unknown

Unknown

Company does Unknown 
not exist.

^ This information was obtained from a hand-written memorandum found in the City of St. Paul's files and reflects 
the average volume for the period between May 26, 1969 and July 20, 1969. The memorandum references Roy Johnson as 
the City's contact at the Railroad. Roy Johnson, a former Railroad employee, has advised Heartland that the weekly 
volume varied.

-3-



n NOTE: Because this information has been gathered from old documents, some of which are handwritten and not entirely legible, 
o Heartland has responded to the extent reasonably possible. A copy of this documentation is attached and is identified by number to

correspond to each of the listed customers.
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DOCUMENTS RELATING TO:

TEE CITY OF ST. PAUL (EXHIBIT C.l)
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THE DEPARTMENT OF PUBLIC WORKS
OF THE

CITY OF ST. PAUL

INTER-OFFICE COMMUNICATION

MEMBERS OF SOLID WASTE TRANSFER STATION SITE SELECTION COMMITTEE:

Mrs. George Latimer, Chairman
Mr. William Gillespie
Mr. Burnell Beerman
Mrs. Sharon Powell
Mr. Daryl Thayer
Mr. Gary Norstrem

ADVISORY MEMBERS:

Mr. Richard Schnarr 
Mr. Patrick Bradley 
Mr. Eugene Macauley - H-S"/

FROM: DONALD E. NYGAARD, ASST. ENGINEER OF MAINTENANCE SERVICES

DATE: NOVEMBER 18, 1971

SUBJECT: IDEAS ON SOLID WASTE TRANSFER STATIONS FOR THE CITY OF ST. PAUL

At your November 11th meeting I was asked to draw up a preliminary 

report to serve as a guideline for the committee on the subject of transfer 

operations in St. Paul. It was requested that we include some technical data 

on the tonnages of waste that are received at Pig's Eye and, of course, the 

tonnages that should be provided for in transfer stations. Several of us in 

the Maintenance Services Department of Public Works have been giving thought 

to transfer stations over the past four or five years. They 'first were con

sidered in conjunction with our present Pig's Eye Disposal site and now, of 

course, in terms of transfer stations with the ultimate disposal site being 

a considerable distance from the City and, very likely, some place in Washington 

County. In my judgment there are three key areas to be considered in the subject 

of transfer stations. First it must be explained to our citizens why there is 

a need for transfer stations and what they will accomplish; second, what are
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the standards and criteria for a good transfer type operation; third, how 

many transfer stations would be needed in St. Paul and where should they be 

located; and finally, how shall the transfer stations be financed and operated, 

I will discuss each of these points. It is hoped that some of these thoughts 

will be helpful to the committee.

I. DEFINITION OF THE PROBLEM - WHY ARE TRANSFER STATIONS NEEDED IN ST. PAUL?

A. For many years the City of St. Paul had two landfill facilities, Fish 

Hatchery and Pig's Eye. Fish Hatchery, a 38-acre site was located 

immediately south of Warner Road just westerly of the intersection 

with Trunk Highway #61. It was used primarily by private citizens 

bringing their own refuse down to the disposal site. Fish Hatchery 

was completed this past spring and completely covered over with earthen 

material, landscaped, etc., and fenced off. It has been standing 

vacant since then.

Pig's Eye Landfill which is located south of Fish Hatchery 

and immediately adjacent to the Sanitary Waste Water Treatment Plant 

was and is the major landfill facility in St. Paul. It comprises 

approximately 320 acres and will generally take two 7-foot lifts over 

the entire area. At the present time we have one 7-foot lift over 

the whole site and are working on the second one. All refuse hauling, 

including private and City and all commercial for the City of St.

Paul, as well as most of the surrounding suburbs, is being hauled 

into Pig's Eye. The Minnesota Pollution Control Agency has put the 

City of St. Paul on notice that Pig's Eye Landfill site must be shut 

down no later than July 1, 1972. The reason for this being that it 

is within the flood plain of the Mississippi River and is contrary 

to State Laws.
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B. Since Pig’s Eye is the only disposal facility in St. Paul, it takes 

an enoraous quantity of refuse. In 1969, 1,390,847 cubic yards were 

disposed of at Pig's Eye, or 345,712 tons. In 1970, the quantity 

of refuse disposed rose to 1,557,949 cubic yards, or 389.488 tons.

So far in 1971 we have the following figures by month:

January 111,385 cu. yds. - 27,846 tons

February 107,719 " - 26,929 If

March 140,653 " " - 35,163 If

April 174,500 " " ' - 43,625 ff

May 155,508 " " - 38,877 If

June 169,060 " " - 42,265 M

July 161,653 " - 40,413 M

August 156,236 " " - 39,059 If

September 145,970 " - 36,492 r»

October 140,770 " " - 35,192 ft

The average daily quantity of refuse disposed at Pig's Eye is 5,500 

cubic yards, or 1,375 tons per day. This figure is based on the unit 

weight of one cubic yard of combined refuse including garbage and 

rubbish, of 500 pounds per cubic yard. Federal guidelines indicate 

that at the present time one person generates about 5.3 pounds of 

refuse per day. If we run this out on the basis o£ St. Paul's 

population, slightly in excess of 300,000, this works out to be 

about 750 Cons of refuse generated per day. It is estimated that 

by 1980 the figure of 5.3 will have grown to 10 pounds per person 

per day, or about 1,500 tons per day in St. Paul. You will note that 

the 5.3 figure per person per day, or 750 tons per day, is somewhat 

less than the 1,375 tons disposed at Pig's Eye. Obviously, this 

comes about because most of the surrounding suburbs, including
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West St. Paul, South St. Paul, Roseville, and Maplewood, and other 

suburbs are hauling large quantities of their refuse into Pig's Eye.

In my judgment we should be designing transfer facilities for St.

Paul to accommodate 2,000 tons per day based on a 10-hour work day.

This would provide capacity for a projected refuse quantities 

through 1980.

C. Since the Pig's Eye Landfill site will be closed down by the State 

on July 1, 1972, a little more than six months away, and since Pig's 

Eye is presently handling approximately 1,375 tons of refuse per 

day, an enormous quantity, and since it is very unlikely that another 

landfill facility will be found close to St. Paul and, more than likely, 

it will be a joint facility with Washington County located some place 

east of St. Paul, it's very important that intermediate transfer 

stations be constructed whereby the smaller collection trucks can

dump refuse at these points and the refuse would then be hauled in 

large 75 to 100-cubic yard semi trucks out to the final disposal 

site.

D. What present transfer stations and facilities are available in St.

Paul? American Hoist and Derrick has shown the way to this point. 

American Solid Waste Systems, a subsidiary of American Hoist, 

recently constructed a small transfer station on Rosen Road easterly 

of the Midway Stadium. It's a small station of approximately 250 

tons per day capacity. American Systems also constructed a solid 

waste baler in the Riverview Industrial Area of St. Paul in con

junction with the transfer station. The baler compresses the solid 

waste into a block approximately 3'x3'x4%' weighing 2,500 pounds.

The bales are then ahuled to a landfill site in Inver Grove.
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American Systems estimate that their baler will handle up to 1,000 

tons per day operating two shifts with ultimate disposal costs being 

about $1.80 per ton. This figure covers the baling operation and 

disposal. American Systems are operating the baler with a 3-man 

crew. In the event Pig's Eye is closed down on July 1, 1972, the 

Gity of St. Paul would have available within the corporate limits 

the baler that would ha^ndle 1,000 tons and the Midway Stadium transfer 

station which could handle 250 tons, or a total capacity of 1,250 tons 

per day. Afl 'feh'pee of these ■faeilit'teg'veuld*-then tetnl I,500';<pns 

o£»paw so, on paper at least, there would appear to be

enough capacity to handle the generation. In our judgment from a 

practical standpoint, we can foresee enormous problems in attempting 

to handle the peak disposal at these sites. It would appear

that traffic problems would be enormous and that we would have 

literally "mountains of refuse piled up". However, as a stop-gap 

measure until additional transfer stations could be constructed, it's
twopossible that these 4ihro facilities could handle the load.

II. WHAT ARE THE CRITERIA AND STANDARDS OF A GOOD TRANSFER STATION OPERATION?

A. As a rule they should be located in an industrially or light indus

trially zoned area. Or, in any case, they should be located on 

property that is buffered from residential areas and commercial 

areas as much as possible. Transfer stations that have been built 

within the Twin Cities and in other cities across the country have 

oftentimes been forced onto locations that are not entirely desirable, 

but public reaction is sometimes bitter to a transfer station similar 

to a landfill disposal site, although it has been proven that odors, 

noise, and other pollution factors are very minimal at a transfer 

station operation.
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B. You must have good vehicle access to the site. This includes both 

the private vehicles and compactor refuse trucks coming in to dispose 

at the transfer station and, also, the huge 75-100 yard transfer' 

trucks chat haul the refuse out. Oftentimes it is desirable to 

locate a station at Che intersection of possibly a freeway and a 

major arterial. The major arterial can bring the refuse compactor 

trucks and small vehicles in and go out the same route, whereas the 

transfer trucks would come off the freeway. The point is that the • 

station must be located in an area that has good truck access.

C. Transfer stations are facilities that house a composite of various 

types of specialized equipment. The specialized equipment could 

include loaders, tractors, clamshells, stationary compaction equip

ment, large semi type tractors, etc. All of this specialized equip

ment is put together within a structure. The point being there is 

probably no one best "package unit" or brand name as such, rather

it is a case of designing a structure and specifying the type of 

equipment to be installed within the structure that you feel best 

fits the need.

D. Transfer stations should be located as close as possible to the 

centroids of the collection operation. Obviously, to keep collection 

costs as low as possible, the transfer stations should be located 

stretegically to service the collection routes. The general trend 

across the country is to build larger transfer stations and fewer

of them.

E. Transfer stations must be operated efficiently and kept "spotlessly" 

clean. All efficiently run stations are completely cleaned out at 

the end of the day and washed down with fire hoses. Most of the
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modern transfer stations built today are of the pit-type where the 

refuse trucks will back in against a railing and dump their load into 

a large pit. The transfer trucks themselves will then be loaded at 

a lower level from the pit. It has been proven that there are 

extremely high volume "surges" where for no explainable reason the 

volume of refuse coming in will be tremendously high. Therefore, it 

has been found practical to oversize the pits in order to hold the 

refuse so that it does not pile up on the floor and, also, that you 

don't have compactor trucks and other vehicles backed out into the 

streets.

F. More of a technical nature, of course, transfer stations must be 

spotted accurately on maps and length of haul to the disposal site 

should be computed, travel times also checked, also, a careful analysis 

should be made of all costs involved in the operation. The whole 

question of transfer stations, both where they should be located and 

the number of stations, is a question of economics and bears very 

close and careful cost studies and analysis.

III. HOW MANY TRANSFER STATIONS ARE NEEDED IN ST. PAUL AND WHERE SHOULD THEY 

BE LOCATED?

A. Transfer stations are, of course, rated by the capacity of refuse 

that they can handle per day. Usually it is based on a capacity 

for a 10-hour work day. Typical sizes would be a 250 tons per day, 

500 tons per day, 750 tons per day, 1,000 tons per day, 1,500 tons 

per day, or even 2,000 tons per day and larger. At the present time 

we are generating approximately 1,375 tons of refuse per day at Pig's 

Eye so, to replace it, we are talking about possibly two transfer 

stations with a capacity of 750 tons per day, or possibly at the very 

most, three transfer stations of 500 tons per day capacity.
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B. The rule of thumb often used in determining if you need transfer 

stations is if your haul is longer than 15 miles, it's usually 

feasible to construct a transfer station. Obviously with the future 

landfill to be located someplace east of St. Paul in Washington 

County, possibly, there is no question that the haul will far exceed 

the 15-mile rule of thumb. Then, we must ask, how many transfer 

stations are needed within St. Paul and where should they be located.

C. We must first bear in mind that all the refuse for the entire City 

of St. Paul as well as most of the surrounding suburbs, is presently 

being hauled to Pig's Eye itself. So, we could start off by consid

ering one huge transfer station that would handle 1,500 tons per day. 

According to today's standards of transfer stations, this would not 

be an unduly large station. San Francisco recently constructed a 

2,000 ton per day facility with a potential of expanding it to 5,000 

tons per day. It was put in operation in October of 1970 and has 

been working out very well. It has space for 16 compactor trucks

to dump into a pit about 65' wide and 220' long, with stalls at a 

lower level for two transfer trucks to be filled at the same time. 

Incidentiy, the San Francisco facility is operated with only 5 men. 

The idea of one large transfer facility for St. Paul should not be 

dismissed too quickly.

D. The next step would be to consider possibly two transfer stations 

located at strategic points around the City. They would be smaller 

stations of approximately 750 tons per day capacity. We may also 

consider three transfer stations, about 500 tons per day each, which 

would further aid the convenience of the collection operations. In 

our judgment it is not practical to consider transfer operations for 

a city the size of St. Paul smaller than 500 tons per day since the
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operating overhead for these facilities tends to get somewhat out 

of hand. So, we are talking about possibly three locations for 

transfer operations. Within the Maintenance Services Department 

of Public Works, we've looked at several locations around the City 

that may be considered for transfer facilities, and we'd like to 

suggest them to you:

1. Fish Hatchery Landfill site on Warner Road westerly

of Trunk Highway #61. This is the site of the old landfill facility. 

The whole site comprises 38 acres, however, there is a large area 

approximately 15 acres as you come in the main entrance off Warner 

Road, that is owned by the Port Authority and would be an ideal 

location for a transfer facility since it could be buffered from 

Warner Road. The railroad tracks are located on the south and with 

Warner Road on the north, Trunk Highway #61 to the east, and then the 

Freeway 1-94 just a little bit to the north, it makes an ideal loca

tion from a traffic standpoint. Also, it has been an established 

landfill site and has proven out as an effective location.

2. Midway Station Transfer Facility - This is the present 

site of the American Systems Transfer Station on Rosen Road easterly 

of Midway Stadium. The existing station is a very small facility 

rated at about 250 tons per day and probably is not well suited for

a large scale municipal operation. It is an excellent location and 

possibly this facility could be enlarged or reconstructed to a transfer 

facility of at least 500 tons per day capacity or larger. It would 

serve the whole northwest quadrant of the City very well and there 

is excellent access to it.
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3. Case and Mississippi site - This site is located just 

easterly of the frontage road along 35-E at the intersection of Case 

and Mississippi. Generally it is south of Maryland. This property 

was formerly the site of the Department of Public Works borrow pit.

It has been filled in over the last year and landscaped and possibly 

would be a good site for a transfer facility. It has excellent

access since the frontage road ties directly into 35-E and would
!

serve the whole northeast quadrant of the City.
4. Southwest ^^^er of Jackson and Arlington - This is 

privately owned property, however, we have considered it as a potential 

site for a transfer facility. 35-E is located less than one-half mile 

east of this location and we have both Jackson and Arlington which

are major arterials. Also, the Soo Line Railroad tracks are adjacent 

to this property on the west which, if rail haul was ever considered, 

it would make this location suitable. Also, the tracks are up quite 

high which buffers the location from the west.

5. Pleasant and View Location - This is presently the site 

of the Maintenance Services Department yard facility. It is located 

between the railroad tracks on the north and the freeway which is not 

yet open, is immediately on the south. It would have good access to 

the Freeway. In our judgment it is a good location for the southwest 

portion of the City which would service the Highland Park area. It's 

very possible, depending on the size of the transfer operation, that 

there would not be enough property available here to operate it and

I believe the State Highway Department has also put some restrictions 

on the number of cars that can use this yard area since the entrance 

and exit to it is imnediately off a ramp to the Freeway. It's worth 

looking into further, however, and there may be another site in this 

immediate area that would also be suitable.
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The sites mentioned above are either tax forfeited property 

or are in the City's name and would be reasonably easy, possibly, 

for the City to acquire them. We don't feel that this search should 

be limited to only this type of property, and we should also be 

looking at locations that are privately owned now and, of course, 

would have to be purchased. In my judgment, 1-94 which runs through 

the whole middle section of St. Paul from east to west would be a 

"key" in looking for a site. I think all property along the Freeway 

should be looked at since undoubtedly the transfer trucks themselves 

would be using the Freeway out east into Washington County.

IV. FINANCING AND METHOD OF OPERATION OF TRANSFER STATIONS. Along with the 

determination of how many stations should be considered and their 

locations, another very important factor to the City is the method
/-c|of financing an'operation that is chosen. Should it be financed through 

general revenue bonds and operated by the City on a fee basis, should 

it be financed and built entirely by private industry, or just what 

method of operation should be chosen. We have listed a number of 

ideas on this subject:

A. TO BE CONSTRUCTED AND OPERATED ENTIRELY BY PRIVATE INDUSTRY.

The City of St. Paul would specify the exact locations 

and furnish the property and specify the size of the station and the 

general type, however, from that point on, the private industry would 

completely design, construct, and operate the facility. Rates would
Oje^laiTion

be subject to n'-r-fi ati nn by the City Council.

B, TO BE FINANCED BY THE CITY OF ST. PAUL THROUGH THE SALE OF REVENUE 

BONDS WITH THE BONDS TO BE PAID OFF BY THE USER FEE.

1. "In-house" design and construction by the Department 

of Public Works and the operation by City forces. User fees would
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be set up similar to our present landfill operation to pay off the 

revenue bonds in, say, a 10-year period.

2. The City to specify the location of transfer facili

ties and have private consulting firm design and construct the 

transfer stations and turn them over to the City to be operated by 

City forces. User fees would be charged. This is the standard 

"turn-key" approach.

3. Same as #2, except carry it one step further. Private 

firm design, construct and operate the facility. User fees required 

by City, but contract to be awarded on basis of low figure, dollars/ 

ton of refuse disposed. This figure would then be paid to the City 

for every ton of refuse disposed at the station to pay off the 

revenue bonds.

SOME RANDOM THOUGHTS:

1. It's doubtful that the P. C. A. will budge from the 

Pig's Eye closing date of July 1, 1972. Therefore, it's crucial that 

plans for at least one large transfer facility proceed with all due 

speed. Seven months to locate, design, and construct a facility is 

"shaving it very close".

2. The biggest problem will be to educate our citizens 

and elected officials as to the need for the transfer stations.

Once the need is recognized and the financing provided, it's no 

great problem to design and construct them.

3. Any plans for transfer facilities should include pro

visions to separate metals, glass, paper, etc. may not be incorporated 

immediately but space must be provided to expand into recycling.
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4. We are preparing a survey of all transfer facilities 

in the Metropolitan Area. Locations, sizes, types, hours of opera

tions, and fees will be recorded. We will also prepare a slide 

presentation of the existing facilities.

5. Once the idea of transfer stations has been estab

lished with our citizens and public officials, but before we start 

designing the actual facilities, that a representative of the Public 

Works Department and a representative of the private hauling industry 

make a close field inspection of two or three of the most modern 

transfer stations in the country. A.P.W.A. in Chicago can give us a 

listing. A report would then be prepared outlining the most up-to-date 

features and thinking that should be included. In my judgment this 

should precede the selection of a consultant or any of the technical 

work.
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DOCUMENTS RELATING TO:

THE METROPOLITAN WASTE 
CONTROL COMMISSION (EXHIBIT C.2)

i--*:
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By Bov BOtMETOR 

; Stiff Wrter
Refuse from the‘Metro: 

polltan Sewer Board's 
Pig's Eye treatment jdant 
is being dumped in that 
area — just a stone's 
throw fSrom tiie St. Paul 
landfill that was closed by 
the state eight months 
ago.

MAYOR LAWRENCE 
Cohen said his office wiU 
order the sewer plant to 
"clean up" the dump over 
the weekend or else face 
an iiyunctiori in Ramsey 

rict Court Monday 
ning.

(PCA)' engineers viewed . within the river's 
the "grit andscreenio^’ ' plain.' Iltetreatipejit

plant's disposal area 
-sdso within the floodplain.

After the Dispatch dis^^^j^ 

covered the site Monday, ‘ 
sewer plant officials said 
the area was used only for . 
depositing inorganic 
"grit" in the form of sand 
and dirt that enters the 
sewage plant and is sepa
rated from the organic ef
fluent, and "screenings’^ 
in the form of paper, rags,- 
wood, and other untreat- 
able refuse caught before, 
it enters the plant.

e sew-

ilisposal area Tuesd^, 
they termed it a "dump" 
which "does not meet the 
criteria nf a sanitary 
landfill."

THE PCA‘ENGINEERS 
inspected the disposal site 
— in the thick brush of the 
Missus^pi River flood- 
plaih just east of -the 
treatment plant — after 
the Dispatch inquired 
whether the Sewer Board 
had a dumping permit.

Following the inspec
tion, PCA staff engineer 
Mike Zagar said he will 
recommend that the ma
terial from sewage plant be dispcfed of else
where.ssistant City Attorney 

Dan Ficken^u "is a defiu^ 
ard -on pi
land is ow, _ ____ _er board, ygov^j)^e|tal iOTO cdSjdnly is nrt emd- 
agency), and must be rec- ronmentally acceptable."

es without saying 
material should 

here," Zagar said.

material.
Minnesota Pollu

tion Control Agency

closed last Ju 
PCA because 
operation wa 
landfill, the'

1 by the 
while the 

sanitary 
area was

But the disposal area is 
also littered with garbage, 
bags, large boxes, tires,- 
55-gallon drums, refuse,' 
garbage cans, fiber; 
drums and other refuse 
which obviously was not' 
screened from the sewers.;
ONTUESDAY,aMetro- 

p 01 i t a n Sewer Board 
dtimp truck was observed 
and photographed dump
ing a load of cans, rags, 
paper, wood, food wrap-
Tnm to Page 18, Col. 1
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o
o
o
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oo



r CO
CO

5^fjitpr ti

01400

r rr-M'. : Tf

■ -r-Ki».i>»iiTJiTn

Jii»«iT*:rif;ir.rJtvi

•-■■■ .•-V.-.r- '•■■-■-•■•.■

I"' ;.'*'R’:.i-.■'’■.■ ■ '■ ' ' •■• ■• ■■ ■ '••'•' "

i. ..................... . , •.'-^.^■■■'- -. ■. .. ' ■

?■ ■■;■■' ■ ■ ■ ■' ' ■ •'4&. :■■ -■•'■.■

:./•.••».. V f.-

•• •■; • '• • . ••



01401

350 Metro Square Building, 7th & Robert Street, Saint Paul, HinnesoU 55101 Area 612, 222^423

December 10

Mr. Robert A. Silvagni, Director 
Division of Solid Waste 
Minnesota Pollution Control Agency 
1935 W. County Road B-2 
Rosville, Minnesota 55113
Subject: Pennit Nos. 8292 and 8293 for Metro Plant Projects 71-06 and 71-07

Dear Mr. Silvagni:
This is our report to the MPCA on the disposal of waste material under the 
above peimits for the month of November as requested in your letter to the 
Metropolitan Sewer Board dated November 7, 1974.
Disposal for the projects was as follows:

Project 71-06 - Pretreatment Facilities (Pennit No. 8295)
"^e and Qumtity - Approximately 26,500 cubic yards of ash material 
Origin - Subcut excavation (see attached photo)
Disposal Location - Port Authority property (see attached photo)

Black topsoil mixed with silt is stockpiled on Project 71-06 site

Project 71-07 - Primary Tanks (Permit No. 8292)
Type and Quantities - 7,500 cubic yards black topsoil

3,800 cubic yards topsoil mixed with silt and 
sand

33,000 cubic yards ash mixed with silt 
Origin - Siibcut excavation (see attached photo)Disposal Location - Black topsoil - stoc^iled on Project 71-07 site

Topsoil mixed with silt and sand - hauled to 
Project.71-04

Ash mixed with silt - hauled to Port Authority 
property (see attached photo)

2003087An Agency of the Metropolitan Council of the Twin Cities Area 
Anoka County • Carver County • Dakota County • Hennepin County • Ramsey County • Scott Couhty • Washington County
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Mr. Robert A. Silvagni 
Page 2
December 10, 1974

Disposal of waste material from the above projects is in accordance with the 
letters from MPCA as follows:

1. Hugh L. McConnell to Kraus-Anderson Construction Co. dated Novanber 27,
1974;

2. Hugh L. McConnell to Kraus-Anderson Construction Co. dated November 29,
1974;

3. Phigh L. McConnell to Metropolitan Sewer Board dated December 6, 1974; and

4. Field inspection and review of waste disposal by Hugh L. McConnell
and K. Larson of MPCA and Metropolitan Sewer Board, and contractor 
representatives, December 6, 1974.

Disposal operations will continue as per cirrrent procedures and will be reported month] 

Yours very truly,

METROPOLITAN SEWER BOARD

Ri chardvO Dou^erty 
Chief Administrator

RJD:ROF:sil

Enclosures

CC: S. E. Linsley, MWWTPWalter Vander^rght, Resident Engineer, N6B 
Ken Foster, Resident Engineer, MSB 
R. 0. Folland, Chief Construction Engineer, MSB 
Lonnie E. Dye, Chief Engineer, MSB 
Donald Eichers, Staff Engineer, MSB

2GG0086
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October 16, 1975

Mr. Gary A. Pulford, Chief 
Section of Enforcement 
Solid Waste Division 
Minnesota Pollution Control Agency 
1935 West County Road B-2 
Roseville, Minnesota 55113

Dear Mr. Pulford:

/

/ / :
01405

CITY OF SAINT PAUL
7'n Sdepartment of public works

DANIEL J. DUNFORD
DIRECTOR

RE: City of St. Paul Pig's Eye Landfill Site

This will confirm the discussions between you and Messrs. Scott Gilbertson and 
Michael Eggum from this office at the Pig's Eye Landfill site bn October 10, 
1975. You had made a previous inspection a little over a month ago and sub
mitted a letter to us dated September 5, 1975 wherein you indicated additional 
work was required before the landfill could be certified as closed. The Depart
ment of Public Works has arranged for considerable work on the site over the 
past several weeks and we believe that all of the points covered in your letter 
have now been taken care of. Mr. Gilbertson indicated to me that, based on your 
inspection, you also felt that the site now meets the requirements with the one 
exception of the seeding.

There will be additional filling done over the next few months and, also, into 
the spring of 1976. The Department of Public Works will make arrangements to 
seed the entire site once the filling is completed. We will use a rye seed 
applied at the rate of 100# per acre as specified in Section 3876 of the 
Minnesota Highway Department specifications.

The Bolander Construction Company is doing the excavation work at the Metro
politan Waste Water Treacment Plant. It was estimated when they started that 
approximately 200,000 cubic yards of fill would be disposed of on the landfill 
site. We understand that Bolander is about half complete with this excavation 
contract and the balance should be finished up within the next month or two.
We have marked the area in red on the attached drawing where Bolander will 
dispose of additional material this fall.

We believe that there is now adequate fill material over the site to comply 
with the regulations but we have been advised that there will be another 
excavation contract at the Metropolitan Waste Water Treatment Plant next spring. 
We have requested through Mr. Clifford Ramsted, Chief Engineer for the St. Paul 
Port Authority, that the landfill site be designated as the disposal site in 
that contract so there will be a considerable quantity of fill added next year.

We are now processing the necessary forms to register the landfill site with 
Ramsey County as required by the law and we will forward a copy of it to you 
once it is completed.

20C0093

234 City Hall, Saint Paul, Minnesota 55102
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MINN. POLLUTION
.22QNI^_l agency:

Mr. Bruce Brott
Minnesota Pollution Control Agency 
1935 West County Road B2 
Roseville, MN 55113. .

Subject: Metro Ash Disposal Project

Dear Mr. Brott:

We have performed additional leachate tests on ash from the 
Metropolitan WWTP to determine chromium values. The values 
determined are listed below:

Total Chromium (mg/1)
Wi 
W2 
Al
A2

It appears that leachate levies for chromium are consistently in 
the range of 2.0-9.0 mg/1 for Wi values and 1.0-2.0 mg/1 for W2 
values. Although these levels are higher than ash pond discharge 
values, it is our opinion that leaching will be minimized by soil 
cover,vegetative cover, and gradation.

It should be noted that although chromium levels may exceed drinking 
water standards, the existing groundwater is of poor quality and 
would never be considered as a public water source. Chromium is only 
a health concern in the hexavalent state, however, with time the

valent chromium is of low toxicity to both plants and animals and 
should not present a problen at the levels indicated in the leachate 
test.

In summary, the combination of factors mentioned above mitigate the 
potential impacts of chromium leaching. We again request that iiranediate 
action be taken towards issuance of required action. We will assist 
in any possible manner to expedite this process.

Very truly yours,

f Bernard J. Kx^ington 
Director of Engineering

BJH:WGM:bdw 100044Z
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Table .1
CHEMICAL CHARACTERISTICS OF METRO PLANT 

SLUDGE INCINERATOR ASH

Parameter Concentration
October 1977* November 1977 *

(mg/ kg) (mg/ kg)

Ag — 77

Al — 29,700

Ba — 166

Ca — 242,000

Cd 47 50

Co — 20

Total Cr 2.824 1,180
Cu’ 2,170 1,820

Fe — 15,100

Hg 0.11 Negligible

Mg — 12,600

Mn —. 233

Ni 533 96

Pb 571 60

2n 2,548 1,070

pH — 10.75

a Grab sample of ash collected and 
analyzed by the MWCC.

b Grab sample from ash lagoon 
collected and analyzed by CHzM HILL

1000441
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November 21, 1977

NOV 2 11977
MINN. POLLUTION
eoNTROL agency:

Mr. Bruce Brott
Minnesota Pollution Control Agency 
1935 West County Road B2 
Roseville, MN 55113
Subject: MWWTP Ash Disposal
Dear Mr. Brott:
At your request, the Commission has run an additional leachate 
test on ash from the Metropolitan Wastewater Treatment Plant to 
determine chromium values in the leachate. The results are listed 
below:

Wi

^2

Total Cr
7.0
0.60
9.2
3.35

Hexavalent Cr
6.3
0.52
7.8
0.08

The results from the tests were discussed in detail with the Agency 
staff on November 18, 1977. At that time. Dr. Hoffman from the 
University of Minnesota presented a substantial amount of information 
concerning the fate of chromium in the ash leachate. The information 
and conclusions are contained in the attached report entitled "Fate 
of Chmiijum Leached from Fly-Ash Residue Dumped on an Old Sanitary 
j^n^iirT FTiFTonclusion of thT r'epg'ri is LtidL diijrtiexavateTrt chromium 
presehfin the leachate should be reduced to trivalent chromium under 
the existing conditions of the landfill. Furthermore, the predicted 
half-life for hexavalent chromium in the presence of excess reducing 
agents is from 3 to 30 minutes. Even under conditions where reductant 
concentrations are low, the half-life for hexavalent chromium is 
predicted to range from 29 minutes to 8 days. Given the high amount 
of organics present in the groundwater (200-300 mg/1 COD) and adequate 
detention time, hexavalent chromium should readily be converted to the 
trivalent form.

As you are aware. Soil Exploration Service attempted to determine 
groundwater movement rates in 1974. Their conclusion was that 
groundwater movement in the landfill area was very slow (i.e. 
no movement was determined in a 2 month study). The existing 
groundwater conditions indicate that more than adequate detention 
time will be available for chromium reduction.

J000454
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Report Prepared for the 

Metropolitan Wastewater Control Conmission 

and the
Minnesota Pollution Control Agency

"Fate of Chromium Leached from Fly-Ash Residue 

Dumped on an Old Sanitary Landfill"

NUv 5 1 Ydf/

bv pollution^ -CONTROL AGENCY

Dr. Michael R. Hoffmann 
Assistant Professor 
Environmental Engineering Program 
Department of Civil & Mineral Engineering 
University of Minnesota 
Minneapolis, Minnesota 55455 
612-373-2514

Attention: Dr. Walter K. Johnson

1000510
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Physical-Chemical Forms of Cr in Sewers, Treatment Facilities and Aquatic 

Systems
Chromium enters sewers in both the hexavalent form, Cr(VI) and in the 

trivalent form Cr(III). Uses contributing CrVI are well-known, e.g., 

algicidal applications, corrosion inhibitors, and other industrial uses.
Cr(VI) will tend to exist predominantly as the soluble ion HCrO^ at pH8 

for concentrations of a few mg/1 or less. HCrO^ can also be adsorbed on 

colloidal solids with a positive charge.
Cr(III) is expected to exist in at least three principal forms at 

pH8: the solid Cr(0H)2(S), the cation CrCOH)^. and the anion Cr(OH)^.

The maximum equilibrium solution concentration of the two ions combined at 
pH8 is near 0.02 mg/1. Thus, at the levels, of chromium reported in sewage, 
one expects most Cr(III) to exist as the solid Cr(0H)2(S). The CrO^^ ion 

is a reasonably strong oxidant at pH8; therefore, reductants such as sulfide, 
Fe(II), sugars, alcohols, and many other organic compounds are capable of 
reducing CrO^^ to Cr(III). The resulting form of Cr(III) should be Cr(0H)2(S) 

as a reduction product.
Two other general chemical forms of Cr(III) may be expected: Cr(III)

adsorbed on particles in wastewater and Cr(III) existing in solution as a 

soluble chelated complex with organic matter.
It is reasonable to assume that chromium entering a wastewater system 

as Cr(III) will precipitate as Cr(0H)2(S) or become adsorbed on particulates. 
Chromium entering as Cr(VI) experiences a strongly reducing environment 
in the sewers and treatment plants (little to no dissolved O2) and as a 

consequence becomes reduced to Cr(III), then tending to precipitate or adsorb. 
There should be much less Cr(VII) at the treatment plants than originally 

entered the sewer system upstream.

1000508
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is strongly reducing. At low pH, Cr would be predicted to exist as CrIII over 

the entire range of pe considered. In order for CrVI to exist at low pH, a 

stronger oxidizing system is needed. At pHlO, Cr(VI) will be readily reduced 

in mild oxidizing systems. Most Cr(VI) is converted to Cr(III) below pe 4.0.

At pH8 most Cr(VI) is converted to Cr(III) below pe 8. From the trends 

indicated in Figures 1-5, it can be predicted that Cr(VI) should be reduced 

readily in the presence of reducing agents but the particular aquatic system 

must be more reducing (anoxic) at higher pH values.

Kinetic Analysis of the Reduction of Cr(VII) by Fe(II), Sulfide and Cysteine 

Data published by Schroeder and Lee (1975), see copy in appendix on the
reduction of CrO^^ by Fe'*’^, HS" and cysteine (NH2HC(CH2SH)C00H). Their

-2 - +2 results indicate that CrO^ is fairly rapidly reduced by HS , Fe and cysteine.

From raw data, pseudo order rate constants can be determined by two methods.

The first method is to graphically estimate the half-life and determine the

pseudo first-order rate constant from equation 10.

(8) In c/Cq = -kt

(9) In 2 = k't 1/2 

(10) k' = 0.693/t 1/2

The second method assumes that the slope of a least-squares fit of InC 

versus time will yield the pseudo first-order rate constant. Schroeder and 

Lee's data has been treated accordingly and the results are depicted in 

Figures 6-8.
From evidence presented by Schroeder and Lee it appears that the 

reductions are at least second-order with a concentration dependence on 

[CrVI] and [Reducing Agent]. A half-life based on pseudo second-order 

kinetics can be calculated .in the following manner:

1000506
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Models for Fate of Trace Metals Discharged in the Aquatic Environment 
Morel (1975, copy included in appendix) have used REDEQL to

predict the fate of trace metals in Los Angeles County Wastewater Discharge. 
Similar models can be developed for the trace metals present in the effluent 
from the fly ash ponds. A complete model was developed using the January 1976 

monthly averages for metal concentrations and typical values of anion concentra
tions from the wastewater effluent averages over the year. Sample output is 

included in the appendix. Depicted in Figure 9 is the % Total Metal for 

Cr plotted against pe at pH 9.5, the pH of the pond effluent. The predominant 
Cr species are Cr(OH)^ at low pe. There appears to be little effect of 

negatively charged adsorbing surface (a-Si02). Cr(III) and Cr(VI) would 

both be present as soluble species in the pond effluent.

1000504



FIGURE 1,
CONCeiTRATlON OF CR SPECIES AS A FUNCTION OF PE AT PII 10
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FIGURE 3
CONCENTRATION OF CR SPECIES AS A FUNCTION OF PE AT PH 6
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FIGURE 5

CONCENTRATION OF CR SPECIES AS A FUNCTION OF PE AT Pll 2
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CASE NUMBER 2 FIGURE 7 

FIRST-ORDER KINETIC PLOT FOR CR(VI) AND CYSTEIHE
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fixed t*H» '4.50(1 computed TOTH®
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O
oo

free c(>'« L"G FdEE (.uric TOT CONC LOU TOT CONC remainder
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FEt
CU.>.
CT
2N
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CO
COi-
so<,CL
NH3
S
POA
Cn
ADSi

1. M'JP'Jb-K-l? 
2,7A'495flkE-3J 
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>>..112 •59‘*E-2m
2. '»1*'.'4p«E-U 
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1. H3U92^7E-17 
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9.99A218liE-04

11.79,67
30.56l'b7
26.23544
19.0379b
1-1.53544
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16.73544
3.329H2
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2.4PII0U
3.28322

11.69456
6.S524I
5.88669
3.00025

0.
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-9.7762904t-l3
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2.0493158E-11

SOLIO 
CU2* 5 
ZN S 
P8 S 
CO S

moles per liter of solution 
I.5H48932F-06 
I.244?HH4E-P6 
2.5H8H4/E-07 
1.9952623E-07

concentrations of complexes

■■y-

FE2 S04 1 1.47 1 1 i;
FE2 CL n.4fl 1 1 ;i
FE2 NH3 i:).7fl 1 1 T 16.27 1 2 0 21.33 1 4 0FEZ P04 12.46 1 1 1 15.63 1 1 z
FEZ C'l 11.44 1 6 n
FE2 OH 4.60 1 n-1 13.5? 1 n-2 15.35 1 0-3 20.09 1

1o

7.61 2 0-2FES Sfl4 3 .62 1 1 0 32.■<n 1 2 n
FES CL 31.74 1 1 0 33.7? 1 2 n 37.01 1 3 0FES P04 20.71 1 1 1
FES C>1 22.56 1 6
FE3 OH 23.46 1 ■ 1 17.57 1 0-2 14.43 1 0-4 45.06 2 0-2 100.00 3 0-4CU2* C03- 23.24 1 1 n 23.37 1 2 0 26.91 1 1 1 23.70 1 1-2
CU2» S-.14 27.81 1 1 nCU2« CL 27.23 1 1 0 29.1? 1 2 0 31.62 1 3 0 34.63 1 4 0 24.24 1 1-1CU2» MH3 25.43 1 1 9 25.21 1 2 0 25.60 1 3 0 26.78 1 4 0CU2» P(14 26.91 1 1 1 31.118 1 1 2
CU2» ADSI 28.63 li>3 3 23.78 123-1 20.64 123-2 28.60 123-3 40.35 123-4
CU2» OH 24175 1 4.-1 21.07 ? 0-2 24.60 1 0-3 28.04 1 0-4 43.80 2 0-2CR S04 2-1.39 1 1 0

46.18 223-2
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POTKNTIAI. TRANSFORMATIONS OF 
CHROMIUM IN NA'I URAI. WATFRS

nAVID c:. SCUHOF.DER* ■lul (i.FREn l.EE”
Imsiilulf fur fjtriniMiittntal Si ifiHvs. U/iirmiiy Tc.xat-nulliii. HirharJum. Trx. V.S.A.

(Received I) June, IV74; in revitcd form 29 Ocinhcr. I974|

Aboncl. A iludr hat been cundiieled on ihc Irtnifornuiion of Cr(lll) and Cr(VI) in timulaied 
aaiural water con<]iiion%. It hat been foiiml Chat these furmsart readily irricrconvciltMe urtder naltiral 
water UHHJiiittin. Ttw resiiiis nrihitslndy indicuic that ( r(VI| is icdiiocd hy lc(ll). dissolved sulfidct, 
and L'Cfiain ot|^nkct>mp«suml\ with snlBsydryl roups, whik <'r(UII is wkidired hy a Utp escess of 
MiiO« and at a slow rate hy Oi uodci coiidilioiis approRimaiinii llu»sc in natural walen. Based on the 
resiilti of these stndiet. water quality sixnj.nrds for Cr should he bused on lot,it (,'r rather than on 
Cr(Vh. as has been frcquemly done in the past.

I. Iniroducllon

A frequently recommended limit for Cr in natural waters of 0.05 mg!‘* of Cr(VI) 
is based on toxicity to aqualic life and on possible harmful efTects on man when 
present in drinking water (FWPCA, 196H; McKee and Wolf. 1961; USPHS, I962|. 
Utile attention hits been given to Cri lll) either in toxicity studies or in the establish* 
menl of standards, although McKae und Wolf (1965) accumulated evidence to con
clude that Cr(lll) is also ha/itrdous to aquatic life.

The ohieclives of this study are lo consider Ihc possibilities for and evidence of 
reduclion of Cr(VI) and oxidation of C'r(lll) in natural waters. .Such reactions, if 
they occur, will have an effect on the distribution of Cr in these waters, since CrflM) 
is known In be sorbed lo u much greater extent by nulurully iKcurrttig solids than is 
CrlVl) (Canter and (iloyna, 1967; Kriiuskopf, 19.^6: Chuccas and Riley. 1966) and is 
also restricted in solubility in the pM rattge of natural waters (I’ourbalx, 1966; Stllcn 
and Maricll. 1964). When both difcciinn and rate <if these reactions are considered, 
if Cr(V)) is favored, then the availahlc evidence indiculcs that Cr will accumulate us 
soluble forms in the water. If 0(11) is favored, then the accninulalion will likely 
occur in the scditncnis. If 0(111) and Cr(VI) are interconvertible in natural waters, 
then water quality standards for Cc should be based on total Cr and not Cr(Vl) as 
has freqitcnily been ilonc in the past.

At pll 6.5 lo K..5, the overall iixtd.ilion reaction is (Latimer, 1952; Pourbaix. 1966; 
.Sillcn atid Martcll, 1964)

2Cr(()lli; 4 1.50, f WjO - 2CrO; + 6ll’ .

• (iradiialc stmlcnt. University nf Wiusinsin.
** Mircciitr, liihlttiitc (nr l'nvir<VKiiciiul K.iefKTf. UniversHy of Tciit, UalUt.
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Given Ihc standarJ free energy change for thii reaction (Lalimer, 1952) at + 12.7 kcal 
molc~‘, a( pM ■ 7.0 and Pq^ -0.21 aim, at equilibrium,

[Cro;i
{Cr(OH);i - 7 X 10'*

indicating ihat under oaygcnaied nalural water conditions Cr(VUiithe ihermodynam- 
icully stable species. Il is possible, however, that Cr(lll) could be kinelically siahic 
in natural water systems. The only previous study concerned with this reaction was 
that of Cunicr and Gloyna (1967) who found evidence of appreciable oxidation of 
'’C rtUD in I've days at pH 8 to 10; however, they found that *'Cr(MI( is sorbed to 
a much greater extent by glassware than is *'Cr( VI). These investigator* used analytical 
priKcdures which measure soluble specie* only. When the sorption is considered, il is 
didicull to show that any oxidation occurred, since the results are reported as fractions 
of total uciivity rather than as actual concentrations.

2. MaterlaEt and Methods 
2.1. MEASUatMCNTOFCr(VI) ANO TOTAL Cr

CrlVl) was measured by the diphenylcarbaride method and total Cr by the perman- 
ganaie-a/ide method, both of which are described in Standard Method* (APflA el at., 
1971). The diphcnylcarha/idc method was evaluated and found to be specilic for 
Ct|V|). Beer’s Law was obeyed at cuncenUations up to 250;ig I'' and the detect ion 
limit wa* found to be I to 2 /ig I*' with the apparatus used in this study.

The pcrmanganaie-ioiile method was also evaluated and found to be only marginally 
laltsfaclory with an average relative error of 21% and a relative siondard deviation of 
2.V% in a scries of 22 determinations.

3. Resultt

.1.1. OXIDAMONOF Cr(lll) nv Oj

The rate of formation t»f Cr(V|) was determined in bulTered solutions containing lOO 
to 125 pgl ' CrUHtaml OO. As u basis for comparison, a reference solution was used 
which contained 100/igT' Cr(lll), 10"' M KIK'Oj buffcr.ind glass-distilled water 
mainuined at rotim temperature |22 to 26 ‘C). This reference solution had an initial 
pHnfK.6.

To determine the effect of pH, the HCO^ buffer was replaced with H,P04 • flPO*" 
buffer (pM 5.9) and with COj (pH 9.9). To determine Ihc effect of temperature, the 
reference solution was placed in water halhs at 35 and 45 C.

Figure I depicts ilic effect of temperature on the rale of oxidation of Cr(MI) by 1)0 
in KMfOj buffer. At rsH>m temperature (22 Ut 26 C), the rate was slow with about 1", 
of the added (’rdll) oxidi/inp in .10 days. At .15 C, the same extent of oxidation oc
curred in 10 to II days, and, at 45 C. in less than 3 days. This Icmpcralurc effect

.......... I .?0

TIMF. DAYS
Fig. I. F.(Tci;l or lempcratitre on Ibe rale of oii«liliun i>r ( rMlll bv Oi. IniliAl ('r(lll) >i8 i '• 

Koom (enipcralutc 22 2b

indicates a high activation energy based on the rate* at room temperature and 4S"C. 
E,=*12 kcal mole"'. In each case, approximately 20 to 25% of Ihc 0(111) was sorbed 
by glassware during the duration of the experiment* and thus the true rate of oxidation 
was slightly higher than the apparent rate. Neverthclc.ss. it appear* that the rale of this 
rcuciion is sufficiently slow in nalural waters that 0(111) may be involved in other 
reactions, particularly sorption, before it can be oxidi/cd by 0).

In order to determine whether the materials in natural waters might influence the 
rale of oxidation of OHM) by 1)0, the rale was also measured in Lake Mendola. 
Wisconsin water, one sample of which was (ilicred through a 0.22 p pore si/e tiller, 
while another sample was left unfillercil except that aliquots were ftllered just prior to 
CR(VI) measurement. Tabic I indicates that there was no evidence of such a calolys! 
in l.ake Mendola water, since the rate in unliltcrcd lake water was essentially the same

TAHI.i: I
Rate uf oxidation of rrtlll) tn t.akc Mcndma v>»lcf. 

pUM.t M.7, ruimi lemperalurc initial I'lttll) 12*/(gl '

lime, days CrtVlt.),*! «. CKVlI. pgt
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aur.huced to the formation of lurhijit, i„ ,ha «tmple. ,i„„ .li,uol. from ihi. 
a.im,,lc were not l,li„ed .mmodialdy prit.r to Cr( VI) motnuremcnl.

To driarmme the cITm of lorpiion of Crim| „n the rale of o.idnlion to the refar 
onca Aoloimn was addad |a| sand. 50 , I‘' |h) bantonila, 10 g I' ‘ (c) MnO 0.10 c I ■
^"!.w'ad?'^*Id'■ ■ * ' h' "'oroughly onca a’tah day and

" x::. -
TABLE II

Iiatei ara rarnniaiai of iSc oriiinal CVlIII)

Sand hcnionite MnO. FetOHb

.SorheJ in | Jay 46 91
Sorhed in 7 days 90

rj

95
it
A

•9

Ovuh/cd in 1 day 2
0

to
99

Osii(i/cd in J days 0
OT

91 *
Oxidized in 7 days 2

V|

l(X>
1

f>«idi/ed in I djyi 1 0

Table hi
Rata of o.Klalion of CrWII By O, in Ihret diffaraiil hof. 

fers. fiaiirci are partanlaiei of the oriiinal CrllMl

pH ranpe3.9 i.)-E.9 9.3.9.9

o Sozhed in 1 day IS 40 14o Stirhcd in 7 days 72 21 21

o Sort<d in |4 days
Oxnli/L-d m 1 li.iy

itr 7 ,1.1]^

22
1
1

1
2

1
1

-vl Oiidi/cJ in 14 Jjyk 1

Tatda II .ndtaalas that tha nalorally occurring solid, slodiad all sorbed Cr(IM) bin 
ha .M'dalton could only be dalaclad with MnO,. In ll« ease of sand, hcnionila. and 
I at III,. Ihcra IS no avtdanca to indicate that sorption of fr(lll) incraasas Ilia rale of 
osul.dion. MnO, appears lo be a special case which will be discussed later

lahla III indicalas lhal pH had no apparani alfacl on iha rale ofoaidalion ofOdll)
^am V'"''-' ............. ..

( rn’in' ' i"' «'f 'he ad.la.1
L w;is III iwil l*ccl«.

r«mNIIAL lKAN5MMIMATKIN.14>r I liaiMlIlM IN NAniRAl. WAtIM J59

3.2. Oxidation oi Cr(II!) nv MnOj.

The nite of oxidation of Cr(fff) in the presence of MnOj was determined by adding 
difTerent amounts (25, 100. and 2.V) mg I '') of MnOj lo reference solutions, stirring 
to keep the MnOj in uniform suspension, and lillcring aliquols ihrouisii medium* 
porosity glass liber filters. The rate was also measured with 0(111) and MnO] added 
(u both lilicrcd and unliltered Lake Mendota water.

i-igure 2 indicates that the rale of oxidation of O(lil) in the presence of MnO, 
depends on the quantity of MnO>, even when lliat quantity represents several hundred 
limes ll>e quantity required lo oxiib/e all of the 0(111) present. At 25 mg I * MaOj. 
f weight ratio of Mn0,;0 of 200:1, half of Ihc added 0(111) was uxidi/ed in •12 min, 
but, ul 250 mg r* MnO,, only .3 min were required.

Aj/I U»0. V/SO

■0

TIMi' . Mil.

I'ix 2. Oaiil.tiiim of t'rttll) hy (lafcrcnl ummiiilN uf MmOi limi:il ('rtlll) '.

Figure 3 indicates that the rrucimn was strongly inhibited in Lake Mendota water. 
In filtered lake water, it is possible that other cations such as Ca* * and Mg* * occupied 
sorption sites on the MnO, particles sia;h lhal the reaction ceased with 6.V’„ of Ihc 
Ollll) oiidi/cd. in unliltered lake water, even more inhibition was noted, probably 
because of sorption of some <^f llie ('i (III) by other soliils.

These results suggest ih.il oxidalion of 0(111) by MnO, requires sorpiioii of the 
Odill onto sorption sites which are few in number in relation to Ihc total surface 
urea. The scarcity of these sites and ilic marled inliihMion in laic Mendota water 
imply that MnO, is not likely to have a signilicani elicci on tin: distribution ol O 
forms in natural wafers.
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In iin uddilional rererence solulMtn, the pM wai raiMu with IN NaOH berore Fe(ll) 
wus addcil. The initial reaction conditions were as follows: (a) 0.40 mg I ' r'e(ll), 
pM 7.5(h) 1.20 mg I ' Fe(in. pH 7.1. and (c) 0.40 mg I"' Kc(ll). pH V.l

Figure 4 indicates that l-e(ll) will reduce Cr(V|) in the pi I range of inleresi but that 
the extent of this reduction will depend on pH and Fc(ll) concentration as well as

i(]/i tnni A 0.40, pH yi 
• 0.40. pH r.b 
■ pH /.I

• OlSTiiiFO 
A *»|T. i«nrlAflC

100

Time, min.

3.3. Rt.DLM'nriN nr CV(VI) j

ir. irir:'2™.
issware.

KHr'n Ati 1 • • ^ solution. The reference bulfer was lif* ili
KH(Oj. All soluuons initially conlumed IOO/ig|-' CrtVH Tihu iv • ^ ^

-CC ,n r.,c and „lcn. or..„p,i..„ Cr.lll, .„d Cr.Vlu;

20

TIME. MIN.

fi|. 4. Reduction orrr(VI) by P«|ll».

s apparent.

TABI.E IV
Loss of C'rfVIJ from control umpk

o
o
o
iCak.
-si
O

Time, days ( f(Vh.„g|i Time, dayt rr(Vr». I i •
0
1
6

to

too
W
W
V9

14
Id
21
26

99
99
98
98

O ton

In inliiilnn.

.v.«. Ki DurjHiN I» Cr( VI) nv Ec(ll|

"• f

J...... i-
fc.%

I'iS. S. The codclaliim heiiwcn O lad I'e cimicni of I «fce Mkhinji 
( i>ixland aihJ Ayen (I972|.
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other factors. Fc(U) is. of course, olso oxidized hy 0| in this pH range. At 0.40 mg T' 
Fc(ll) and an initial pH of 7.5, approximately half of the original Fc(ll) was nxidircd 
by CrtVI) and half by Oj. with 73**^ of the Cr(VI) being reduced. At an initial pH of 
9.1. the FetU) Oj reaction was favored and only 20*;; of the Cr(Vl) was reduced. At 
pH b.5 to K.5. the overall reaction between Cr(Vl) and Fetll) is

3Fe* * +CrO; + 7H,0 -» 3Fe(OHlj + Cr(OH>; + 3H*. (2)

As previously noted. Cr(IMl is sorbed very crTcctively by Fe(OHl,. The result of the 
occurrence of reaction (2) in a natural water is likely to lead to the acctimulalion of Fe 
and Cr tn the sediments and quite possibly a correlation between the two such as that 
seen in Figure 5 and Table V.

TABLE V
( orrehiiion coemetenis for Cr conieni of southern Lake Mkhiian icdi- 

menu <Aiih nihcr twranicicii. afier Shimp ft ul. tlV7l)
SeJimcnl With With With Whh With
jnirrvul lugaoh:

carbon • 2 ^m clay
water
depth

FciOi MnOi

Top* O.W) 0.30 044 0.78 0.49

1 7 cot
0.72 0.49 0.20 0.76 0.47

4 12 cm
U.17 0.19 029 0.37

0 20
X 20 cm

CM 0.79 OM 0.79 0.42

• Varuhk. 2 4 cm.

Table V and Figure 5 are based on Shimperfl/. (1971) and show a Mrongcorrclalion 
between the Fe and Cr content of the sediments in Lake Michigan.

3.5. Ri Dim ION oi'Cr(VI) by sulfides

To determine the effect of dissolved sulfides on Cr(Vlt, a reference solution was made 
10 * M in NajS. The resutiunt pH was 9.0 and a faint H^S odor could he delected 
throughout the experiment.

I igure ft Indicates that Cr(VI) was rapidly reduced by dissolved sulfides; 50?'oflhc 
original ('r(VI| was reduced in less than live min in the presence of 10 ^ M total 
sultiilcN. 1 lie reaction then slowed considerably but still went to essential completion 
ufler 27 h. rheclfcct of pH on the rate of this reaction is not known. The predominant 
species of sulfide at this pH is MSLike Fe(ll), sulfides are also nxidi/cd by ()j, hut 
in this case the rale appears to he slower and the interference is not us great.

I he signilicance of the reduction of ('rf VI) hy sullides lies in the fact that H,S can 
he produced by deciimposiiion oforgunic mailer, hy bacterial sulfate reductiim. or hy 
the divcharge of certain industrial wastes. TheCrfHI) prinluccd hy tliis reaction is then 
likely lo he sorbed by suspended solids and removed from solution. The oxidation of 
sullides by (),. appvMfs lo be slow enough to allow Itieir pcnelralion fitr a short distance 
idui acfobie waters, and it is in these iHutmlary /<mcs. such as at the lhcrmiK;line. 
r.'diicluMi of 0(VI) is ck|icclcd.

rOrrNTIAI. tiAMUmMATtONX Irf I ll■^>MIUM IN NAUIPAI WAfltS

lOOU

A ALANINE 
■ CYSTEINE 
o SUCCINICwcnCAPio-sucoNic 
O SULFIDE

so TS 
time min

Ki,. 6. Rcdi«lion of C r(VI) h. 10 > M .iilli.lc hy pll 9.1. tyilciM. ilaniM. 
anJ III * M fiwrcjpttisueiniie aekl.

3,6. Rfduciion of Cr(VI) iiv ominNir oimi'oiinds wiiii soi iiiydhyi. oroufi 
The efTccU of cercain orfanic compounds on CM VI) were delermined. The compoundl 
chosen svere Ihc amino acid alanine. Ihc suirur hearinf amino acid cysleine. 
acid, and mercaploMKcinic nciil. In each case, Ihe reference solmion w« made 10 M 
in Ihe compound beinp icsied.

l-ieme 6 indicales lhal cysleine and mercapln-succimc acid reduced Irivi) al 
rapid rale while no reduclion could he delecled in solulions conlainmg alanine or 
succinic acid. Mercaplosuccinie acid is apparently suhiecl lo oudalion hy (), as well, 
since lillle or no reduction ..ecurred after It) min wuh W. of Ihe Cr(VI) reniainmf.

While il is unlikely lhal suirhydryl-hcaring compmmds are ahund.ml ciioush in 
natural walcrs to alfccl Ihe diMrihuliun iif Cr, a piissibilily exMs lhai Cr IVI) la):en up 
hy .aquatic orfanisms is reduced hy. and inaclivalcs, cocil/ymcs hearing lliis griliip.

3.7. R||Hl(IIONOFCr|VI)lNMAIimAI.WAllRSAMMIS
Cr(VI) was added lo nalural water samples lo determine Ihc elfccls of natural organics 
and 111 dclccl anY naturally iKturring reducing agciils. The sources of these samples 
were I ake Mciiiiiila, Madison. Wiscimsin, with 5 mills of Iriic color, and Waunakee 
Marsh. liKulcd 11.1,ih of l ake MenJola. will, 35 uiiil. of mic color. Isich sample was 
divided .1. hall. will, one pi.rlnii. inilially lil.crcd Ihrough .1.33 pporc sire Idlers and 
,he 0.1,cr left unlil.cred will, aliquots littered before CrIVII analysis, had, sample had

an initial CrlVIlconceiilraliim of lllll/igl '. ,-.,oi.
llic results ........................... able VI m.licale lhal no sigmiicaiil reduclion «>f < fIVI

occurred in walcr fr.nii l ake Mcmioia or from Waunakee Marsh. Hit rale ol loss of
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A Niimcricul Method for Computing F.ipiilibria in A<|iicons nicinie:il Systems

rrunc(ii% Mttrcl' ind James Muriian

W. M. Ketk l.iihoralorics. Culifornia InMiliile of rcchftology, rasndenii, Calif. 91 IlN

■ A Kt*nrr:il |>urp<nr compiler program c^pcvially tulapli'd to 
the Miuly of acid h^isc and voordirulive inlcruclions and dis* 
soluliim and prvcipilaliim in aqucoui systcm.i hni hi-cn dc- 
veinped. The program uses the slahilily constant approach 
nnd (he NL'wlon-RaphMm mclhml fur digital cnmpiilolion of 
t-tpiilihria. Il isnldt'iohantllc numerous spet ics and to limi the 
ei|i>ildiiinm set of soliih. Gas phases arc considered In be at 
constani partial pressures. The method it capinined hy use of 
the mpa-otii irontllO cahium ciirbonnlc-phosphnle system 
ns im esnmpic. An iipplieution of the program to a syslcni of 
7KR soluble species. K.t possible solids, and one |ws-phase com- 
poneiil is given ns an illtisirnlinn.

1-^ ipiilihnuni models can he very useful for understnnd- 
J.Jj ing the various priiccsscs disvdiiliim and preripila- 
lion. osul.iiiim anil redovlion, iK'id Kisv nnd rotudinutive in
teractions which grtvern thechemieul composition of luiturnl 
waters (Slumm nnd Morgan, 1970). A classkul eanmple of 
siHh an etpiilihrium nitKlcl is the teawalcf nHuK'l of .Sillcn 
(IW.I).

lypitidly, these miKlels require the cnmpulalinn of eciuilih- 
rium cimipoMiions for systems containing nunwrous .species 
dislribiilcd ntnoiig an aqiicoiB phase, n giis phase. Hnd several 
•udid phases. I or jiny given mcHlel, the tenipernlurc nml the 
pi esMire (an generally be laVen as conslanls. I’Rchnug; of mill- 
ter with the Miironniliiig.s l>eing neglectnl nml idenlily being 
asMinied. the iheriniHlyotiink'Imilmenl of sin h closed systems 
is siraigtilforuiirtl (Denbigh, IVTift), urkl the ectiiibhriuni eoni- 
pnsitioii is given hy the minimum of the Gihbs free energy 
riiiHiion («r. equivalently, hy (he mass action laws, both sub- 
jecl to the cnnslrsiinls of the mole Imlnncc conditions.

We base Iven interested in developing a general purpose 
I'tiinpiiici program especially adapted In solving these types of 
chenucul eqmltWium problcnw. Two nwin chokes have to be 
niiide in the deselopmenl of such • program: l*irsl. the choice 
of a notation that scdl allow ihudeseriplion of the system in *!• 
gvbfaic Ivrnss nnd the setting up of the equations', second, the 
choice ol n nieihml to sidvr ibeequilihriiim pruhlent.

I very |N>ssihle kind of notnliim has hern proposed in the 
bleiiitnic from (he iiN>st pnrtk'ulnr one which ideittiltes every 
«hemical sjHcicc under n speciid symNd. to the most general 
one where elentenlc of iimllidimcnsionni tensors represent 
Itir s|»eiies and Ihcir formulas. UiTOuse our prime interest is 
wiih t«H>rilin:iliiin priacsM's we have (hosen to dilferenliaiu 
Ivlwicn nu'ials {M), ligiinds (/,). nnd cnnipIchcs-.tO. Since 
III id li.ise iiilcraclioiis lue uf s]>ccial interest to us. the prulim 
h.is l«een given n s|H'c ial synihol (II). G:is nml solid phases In- 
leracl willi the solulde species in a fairly similar way ami (hey 
me given a single synitmlic represenlalion f.S). ^Ve feel that

■ |«i ulmiii i'ti«ic\p«milerKC sbiuild K* ailJrvsvil. 
5* F.N»iM«immii( .SririKr A 'Irrbnf4»fr

this notation is general enough to allow (he Irraliurni of most 
of the systems we are inieresied in and lliiil h is |iarticular 
enough In facilitate the translation of n particular thcmicnl 
prohicm into a general algehrnic one. The iiH'lals and the lig
ands Are thus logically taken as the eom|>onenls of the sy.stem 
and this division of the cnmixineiils into two families al
lows nn unusually enii)|Vii t iIcm riplion of the system hi a (ah- 
leitii form. 'I his eoinpacliiess is ini|mi|anl in enabling a large 
number of s|>ccies (up to a few Ihmisjind) to be handled.

To solve the ehemical eciiiilihriiim problem, two principal 
techniques can Ik* distinguished, l irsl, the so cniled i'(|uilil>- 
riuin constani nppiouch whidi consists of solving the set of 
nonlinear e(|iialions provided by the mass Ihw nnd the mole 
bnliirKC c-i|uations. This methiMl was pioneered by mkH work
ers os ilrinkley (1947), and its most prominent appliealnm to 
aqueous systems is the I laliafall program developed hy Sillifn 
and his co-worker.s (Ingri el al.. IVfi7). The second.lichni(|ue 
was first proposed hy Ounl/ig an<l co-workers (While e( nl., 
19.^H) and consists of directly miniini/ing IheGihhs freeeiHTgy 
function sulijcci In the constraints of the mole halaiac cipia- 
(ions. This mclhiMi was applied (n large mulliphasic systems 
hy Shapiro (I9f>-1). A fairly c omplete review of (he Iwo ntelliiKis 
hasiK'cn given by 7.ele/nik nndGcKtiun fl9fiK).

We have chosen In use the equilibrium constiiiil approach.
The determining factor in ehiMising this methiNl was that il 
ulhiws rediKiinn of the mimher of prirKi|iul variables. In our 
cose, f«K Lvsmnplc, the eonecniratioiis of the complexes van Ik* 
expres.scd ns n function of the free metal siid free ligand coin eii- 
(riilions by the omss law eciualiom, riuI the (iroblein Is thus 
reduced to finding this set of free metal and free lignnd ronceii- 
Iraiions that will satisfy (he mole bahinec comlitinnv 'I his is 
done by use of the Newion-Kaphson muthotl for system.s of 
nonlinear equations.

As can K- seen, our method is iiisl (he application of well- 
known princ iples to a parlkular class of probknts. Our goal is 
simply to present whal webavcfoiindlolKuneirK ienl and re
liable tool for solving u fairly general and iniportanl class of 
chernicul ectviilibriuin problems in order to help others develop 
similar tools.

Ily use of examples, the notation and the systematic selling- 
op of the cijuntions, bcith in (be abseiKC and in the prrsvnc e of 
solids, will be presented. An ilrrutivc procedure to (ind the 
equilibrium solid phases wdl then lx- .shown. An ubiidged dc- 
Kfiptinn of the program will Imally Ik* given, followed by un 
example demonstrating the possibilities of the melhod.

f)r.crrip(M>n of the Sy.Ui'm

to derive n geiiend meihiHl I'f coiiijmlalion one has in 
chiHiso some syslemalie uoialion that will describe Ibe chemi- 
cat system in algebraic terms. The notation lhal we have cho
sen ibirerenliales metals ami ligands and represents (hr chemi
cal system in a lahleau form. I or example, the iron(MI) cal- . 
ciuni riirlvinate phosphate system in water is represenied in ^ 
I'igurc I. 1'he values in parenilieses are the logarithms of the 
coneenlrnlion slabilily coiisitinls for I'orin.ilion of m|ueoiis

I

I

CO,* I'O.'- OH

CaCO,
(1 95)

CalM'O,
(12 (.)

Cioii'
(0 9)Calia),*

(10 58)raCOrfsJ (“7 0)
Cn,(l*0.)/)ll(s)

(-51 5)
r;i«)IIU,)

(-4 9)
leHI*0/

(18 0)
ii-()ii»

01 ))
No important complex

lOOO),'
(22 0)

or solid known
lOOII),

(31 01
(-2) 0)

IOI)ll)/i)
(-3A 0)

IK (), C< 6)
lll'O,*

(II 8)iic-o. 05 4)
ibWfr

08 5)
Water

co^g) (-17.0) II.P04
(20 4)

I I. Tal

H (0.5 AT imir mdiM) for faviMCtwi al aaH

itkNi tor IW IroMim Ca<* ro«« ■- rO«>- titlna ia water 
Ml Ipacbi and for diiidHiien ct loltdi and gam W* |tf«« tn pait

species from their corr^nrnls and for the dissnlulion of solid 
or gaseous species. 1 he stability constants used here and in the 
other examples in this paper apply to a constant ionic medium 
of0.5Af. They have been sek'c lrd mainly frmnlhcconipilHlions 
ofSillen and Marleil(l9(*4), Kirvlnm(l96}), and (ijrrcTsand 
Christ (196.^). When c>peiimenlai values fur O.iM ionic, me
dium were not availuhie. apprnxiniale values were obtained hy 
applying KingUmt's ionic strength corrections (Ringhom, 
196.1). Our rquilihrimn constant values arc rtol mlendc*d to he 
critical selections; uppiicuiioiis to spcrilk piohicms will re
quire crilieui examination of the apprupriatu iherniodymtmic 
data r«H pariictilar solid phases and aqueous species.

The choice of independent cumimnenis is, cif course, partly 
arbitrary, l or example, either carbonate (COt*') or bicarlmn- 
ale (IICOi ) could be chosen as n component, hut liolh of 
them could not (k* ehown Hi ihesamc lime if the proton III') 
is olsci to be a component; (CO»* ), (IlCOt ). and (IC) are 
not independent. We Itnve chosot the Icasi-prolonatcd forms - 
nf the ligiinds and the (aihydrolyzcd forms of the metals as (he 
comiKinents of the system.

The advantage of such n prcsealolion is twofold; Il allows a 
compact writing of large sysicmi. and il has a pctlagogic and 
praelkal value in (minting mil iheimvublecomplex formations. 
The main disadvantage of the presentation is that il is not 
comptctely general: Uidevs spec iai provision is nude, ihi com
plex involving two dilTerent metals or two dilTerunl ligands can 
be considered. Ilccaiise H* and OM' often read with another 
metal or ligand in complex formaiion, the general complex 
foimiib we use (Uk*s allow this posMbility. A metal M, and a 
ligand L, can form a eomjilex C'.,i of (he form

C„*?:=(A/.).(/.J^If),

where i is an index specifying (he metal. / is an index s|ics ifytng 
the ligand, A is Hn index specifying the different M, /.. cchh- 
pleaes in an arbitrary order, •> (in fat i, a,,*) is the slim hioniclrk- 
coetlkient of the metal in the formula of (*„«, d (in facT, 
is (he stoichiometric cocllkirnt of the ligand in the form.
C„t, and y (in fact, t,,i) is the sloichiomelrk coeilicivnl ol ,..w 
hydrogen inn. H', or hydroxide inn. Ol! , in the finmula of 

I'(H H* in (he complex y > 0; forOII' inlhccumplea y < 
0; so that the formula of C,,* may ulwi Ik:

C.,.r-(M.Uf.,);,(OII).,

Then, with the appropriate diTiniiioo of the stability constant 
K„„ one can always write the mass action law:

/f..» lAi.r armr (O
This contains implicitly the result [OH] • K^I\U\ in case 

Y.|i < 0.
Il should be pointed out Ihiit with this notation II' is iden- 

lificd al the same time Ivxh ax II andconvcnlii>nally as the last 
metal, Afi, in our example tripuie 2).

In the same way. the wdids can Ik* described by

5., - |Af.W/.,U<»0 X

where i, ri, K (in fact. A„. g,„ K„) have dcrinitions similar to Ihoscofa.diT-

u u Ad"OII)

Cm r- (Al,)(t,)
Cm . ! (Sf.Xl.XH)

C,„ rr (Af.XJ iXH) r,„ "(Af,)(i.,)

S',, T-. (M,Xt.) 5„ rt (Af,)T/.,),(OH) 5.. ■ (Af.K/ ,V
f*ni ^ (Af,)(I.KH) ■ (A/,K/-.) 

r,»- lAf.x/.,),
r,„- (AfrK/.,),

r (M.H/-.)
r.„:r(M,X(.) Tn, t(M,K/-7)r,„'(AM4/.I)

(n? (A/.Mr.f)
S„ '(/M.)XI..) r.M- (Af,)Af.,)

VlRarcl.Cmcralr.
it ipcrln, Killda, aad gas) of (W ■) tlnn of l-lgurr 1 In Icrma of imcIdIi A f „ llgaadi 1.,. 11 hiax, »mS < MI (um

ValiMir a. NwtAtt I. iMMty l«7l :
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Ii shiiiiM Ik* ntili'il ihai lliit noUlion ilitck nut itllow ihv for* 
iTuoion nf two ililTcrcnt wiliiti invoWtng ■ nx'lal ami ■ iiiinnd 
Olicrc is no iliird imk-K). This is being nKHliHcd in newer ver- siiMisoflhcprotirom.

fhm- is no rompniniional reason lo difTcrcnliale K'lwcrn 
soliiU nml t'niii|Him*n(s of gas phases M conslnnl partial pres
sure Mine III Itoih cases weuin write thesuluhilityequation in 
the generul form:

* - i«.Mf.,r iiii* 12)

where Ji (in fac U i.,) is corrected hy the cigM power of in 
ease \ tl ami contains the partial pressure in case wc arc clcal- 
iiiK with a tiCis phase. Consc'quenlly both solid and gis phase 
com|>t)iii'nis will he referred to hy the Idler 5.

Now I'igiirc I can he rewritten in general terms, ai shown in 
l-igme 2. •

In this lahIcHU the ihrec-ifimcnsional army* of numbers K, 
a, /i.> and Ihc two-dimensional arraysil,l. q, completely de
scribe the general chemical properties of the system. Figure 3 
shows these eight arrays of numberi.

To be nble to solve a problem wc need as many equations as 
wc have imkruiwns. It is convenient to consider the corsecnlra- 
lions of Ihc complexes «s secondary unkivowns given from 
the prim ipnl unknowns M„ /-„and II by Equation 1. We Ihiis 
need an euuation for every mdal for every ligand

and fi»r the proton. These equations arc given by Ihc 
parjicular conditions of the system in ditrcrcnl cases.

< axe Where No SolW U rrocni. Ul us first suppose that in 
our exmiinlc Ihc system Nis been made by adding It)’* mole 
of fecric phosphate (f'ertn*), IO'*moleQfcakiumhydroaide, 
Ca(( ri I).. and 10 * rmdc r>f carbon dioildc (CO?) in I liter of 
water. Suppose also that we know that no solid phase is present 
and that we study the equilibrium before the gas phase has had 
lime lo form. Wc can then write down Ihc mole balance 
eqsiation for each metal (^ H) snd each ligand (OH).

Afi*. 10 * - (Afil f (riiil + IGiiJ + ICiii] + (Ciiil (3.1)

M?: 10 • - {Af,I 1 K„.I 4 (C„.J + [C.„! + [G..I (3.2)

10 * " (/-.I 4 (CmJ + (Gill + (Cwl + (C„J (3.3) 
3i I

L,-. ID- ~ |t.| + lr,„) + ICn.l +
1C„,1 + ICnO ^ 1C„J (3.4)

In gL-nml,

l>S
H3SB

»s os , j1 t 1

d
■so

ill n j
1 1j

lit
f TT rn i

) 1 0

II •• 4trio

o
o
o
Ow.
-vj

o

Ml I iMiro'mititjl .^cimip A t«l»*«'V*er

Tt)IM, « (M.| I ^ o.„ |r„.l (sum on line / Ilf I igiire 2)i.«

TOTL, - (/.,) 4* (sunt on coluiim M>rI.C

l igiire 2) (.1)

where VOTM, and 70//., an* the analyliial nr total com cii-y^ 
Irationi of the nu-tal M, and the ligand i.„ lespcxlivrly,

Wc need one nuire ecpiution for (II); diiferent cases can be 
cnicrinined. I irsl. wc might know the pH cither because wc 
have measured it cxperinieiitally or Iktuusc we have imposed 
ii • practkally or coiHcplUidly by adding a bulfer whiih 
has no ioieraclion (niher thiiii lhroii|!h the prnimi corKenlra- 
lion) with the rhcniicals we are interested in. In this case the 
problem is Utvial’.(lt)isl\Ked(p(l •’ S.2I its our example) and 
wc do not need any other equation. If Ihepll isnol known, wo 
have lo compute it by using rilher the clccUoneiilralily or Ihc 
proton condition. These two equations are known lo be math
ematically (not conipulnlionally) equivalent and can be de
duced from each other by comitinalion with the mole bniHnces 
(Equations 3) For the ciccironculralily condition to be writ
ten. we need to iik lude the charges of each metal and each (ig- 
and in the ilila and then to compute the charge of every com
plex. The clet'lroneiiirnlily equation also has ihc compuia- 
lional disadvantage that for any salt pri*senl in high concen
tration and essc'niinily free, wc will adtl ami subtr.icl the 
concenlraliuns of the cations and anions, respectively. In siKh 
a way as tocrealc a rouml-otf error that might not be negligible.

For these reasons we have judged it preferable to use the pro- * 
ton condition:

53 “acids** put into the system - 51 "bases'* pul into the 
system •• 51 all species containing II' -

53 all spec ies containing t )H •

Tt^s equation c->nies from the conservation eiiualionsofll' 
and OH* and from (he fuel that for any proton prociiKCd by 
Ihc dissociation of water there is i corresponding hydroxide 

. ion produced.
The dcfinllioni of “acids" and "bases” are, of course, rela

tive lo our choice of metals and li(amds* e g., if COj* Li 
then I IC(>« - (I U.i) and COi (I l,/.i) arc orids; if CO, ea L, then 
HCO, * (Oil/.,) and CO,« ((OII)-^.| ore liases.

With our noiBlion, the proton condition can be written in 
the general form:

4C.„] -TOI H - [HI - [OHl f £
kit ro i.*

I«al ^11 4* L (4)t.,.»

I IcMfC J. I h« an»\s «if xldNIII* roaUnnlx aad xinirhhimirk ctKfTI.
fi.|.iirr<l In OrMiiliclIrliniMlII) («" ( <>,' 1*0,» B)Vlrm

In «:iln

T'Oni is an input into the problem whose value wilt cor
respond to the expcrimcnlid base-neulruliring capiu il y (re.spcc- 
livc acid-nculruliiing capacity) of the system if the compo
nents arc wrillcn In their leasl-ptolonaled (respeclive most pro- 
lonnicdiforin. If only neuiral components are chosen, the pro
ton condition is strictly identical lo Ihc eteclronculralily con
dition In our example, ifCO,*' r-> /., imil ('a(()H).>r 'i Afi then 
70/11 base-neiiiriih/ing capacity; if ( 0| i-i/.i ami Gi'* 
n Af, then K)t H - iieid-tieuirali/ing I'lii'.u ily. SiiHe in this 
case our choice is mixed (t 11,*' r i nnd <*a*' • ■ Af,l 70/11 
has no direct experimeiilnl menniiig.

In our particular exanijde the proton coiulitioii is wrilleo;

TOni mi - ItMII 1 K „.| I 1 [r..,| I
2[i\r\ I Mf'-l - If...) - «■...] - 21< -.1 - I

|( .ol 1 1 K M.l 1 1 1)
)

w

1 able I. SiKcwsbe Ciwipuied Stdulhm for Ibe Kqulldirluni Values of Free Mclata and I Jgandx for bo Iroadll) t.'a* * CX>|*-- PO,*' 
.Sy.sleia uruirr ( (mdilkins HVre No .Sultd Forms and ll.X'Ot Is (.'omlclrrcd ■ Nonvolatiic Speclea

Components: |( cl*0,)r - 10 *A/; (Co(OII),Ir - It 'A/:|CO.|r - 10 *A/.Tbceqalllhrlamrempndikm(•compytrd withsamdnil Meurory
hy the tcnlh tlcraltoa

no. lA/.l lA/.I (/-.I (Ml
0

1 (XI X 10 • 1 00 X 10 • 1 00 X I0-* 1 00 X 10 « 1 no X 10 «I
1 no X 10 • 4 90 X 10 •• 2 43 X 10 • 2 89 X 10 '• 1 00 X 10^2
9 89 X 10 » 2 39 X 10 1 80 X 10 • 7 12 X 10" J 26 X 10 <3
9 90 X 10 • 6 30 X 10 •» 1 80 X 10 • 2 61 X 10-" 2 80 X I0-*4
9 92 X 10 * 1 39 X 10 1 W> X 10 ’ 2 61 X 10 ** 3 36 X 10 »5
9 98 X 10 ‘ 3.87 X ID • 1 80 X 10 • 2 61 X 10 »» 3 02 X 10 •6
9 98 X 10 » 9 66 X 10 *• a 06 X 10 • 2 61 X 10 '* 3.64 X IQ •7
9 98 X 10 • 1 88 X IO-'» 8 42 X 10 • 4.79 X 10 '* 6 17 X 10 •8
9 98 X 10 » 3.94 X 10 '» 8 46 X 10 » 8 13 X 10 •• 6 II X 10 •9
9 98 X 10 • 9 33 X 10 •* 8 46 X 10 ■ 8 19 X I0» 6 II X 10 •10
9 98 X 10 * 9 33 X l0-'< 8 46 X lO * 8 19 X IO-'» 6 II X IO-»

where TOni - 2ICO,)r - 2(Ca(OH),|r - 2 X IO-» - 2 X 
10 • 1.8 X 10 *.

l.-i|uaiion$ 3 and 4 mnplelely define the system once the 
scennitary variables have been replaced by their values (Equa
tion I). To solve this system of mmlinear equations we have 
u.xed n slightly modified Newion-Raphson method. This in
volves writing the general expressions of the derivatives of 
laiualions 3 nnd 4 with res|ircl lo the principal variables (M,), 
(l.,).an<l (II). 11 is a simple nuitirr; the expressions are given in 
the Appendix. The Newton-Ruphson method starts front an 
initial guess and improves il by use of the iterative procedure

X.n - -Y, - A-'l\

Where .C, is the approximsiinn of Ihc solution vector X in 
the syMrni r(X) « 0 at the ;iih iteration and is its im
provement at the next ileralion. J is the Jacobian matrix of the 
tysU-in. r. is l'(.^.) and J. is J(Xm). For details we, for ex- 
iinple, Isaacson nnd Keller (I%6).

To ovoid the i onvergenre inward a negative sololinn we have 
slightly tiHxIilicd this ilcrulive procedure and developed the 
cntpirknl rule In simply divide hy tO any concentration that 
Ihc Newlnn-Riiphson iteration would make ncgulive—i.e., if 

(I lake instead - .Y.'/IO. Ihii "trick" sc'emi
to work well. Table I shows bow the solution of our particular 
example [10 *A/ l-ePO,; III *Af Ca(OH),; I0‘*M CO,) was 
found, starting with the iniliul guess that each free n>clal and 
Ciiih free ligand cnnccniralion wns 10 *A/ at equilibrium.

At Ihc tenth ilcrulioii the values were judged lo verify the

equations satiifaclorily. Specifically: [righl-hand side of Hq. 3 
— left-hand side of Lq. 3| < lO'* X left-hand side, Eq. 5 and* 
similar condition for Equation 4. The negative logarithm *' 
the concentrations of every .species at equilibrium is thov 
Figure 4.

Case Whert Known Solid Phaoea or Gas-Phaar CoMpownla 
at I'Urd Partial Prrx.Mirc Are Pirsent. In continuing to work 
on our ironflll) calcium cnrlH>mile phosphate system, sup
pose that the particular conditions arc; p<ih - 3X 10-* atm; 
ICa.(POi).OHIf - 2 X 10 »Af;|l ePO.Ir - IO-*A/;lH,PO,|r 
» 3 X I0'*M; and if wc know that the solid phases. 
CikOIKPO,),. A'l,. and FcPOb S„, are present at equilibrium, 
then Equations I defining the sirondary variables, (r.,). are 
still the same. Defining (.S.,) as the number of ntolcs of solid 
S,, or gas S,i per liter of solalion fa bizarre but convenient 
dcKnilion), we can write the mole l?olancecquaiioni:

M,: TOTM, - 3 15.,J 4- (rhs. Equation 3.1) (5.1)

A/,: TOTMt - |.V„] f (rhi. r.iualion 3.2) (3.2)

L,: TOTL) - I5..I 4- (rhi. Equation 3..3) (3.3)

L,: TOru - 3I.V„I -f |S„I 4 Irhs. Equation 3.4) (5.4) 
and the proloncondition:

II: roni - ~(.V„1 4 2(5„J 4- dh.x. 4.1) (6.1)
The general Equations 3 and 6 arc easily written sitnilarly to 3am)4:

p/., - 8.07 rL, - M.(» pLt - 8.49

pM, - 4.00
pC,,, - 10 12 
pCnt - 6.71

pC,„ - 10 70 pC,« - li 37

K'n. - 17 71 Mm " S 27
P^f^ - 11.03

pGMl * 3 68 K i.i - 7 .lo

M ,r " 6 111
M ,„ - 11 77

P^ft - 3.21 PCmi - .3 10 Km - 6 III
M r, - 1 J.l

I'tuwtc 4. Hnultx at cttuilitvliMii compatathtw fnr ankontlll) ( «»' 1*<»,'' axMrnitn abvrMe M wild oc pha«*

IW IbUtbu ii«M the iwtatbr teiarhlM (M b *4 r»tk «m1bI 1«p. liRBt4, rnawwtrd liiaBd. awl (ompWx at 4<it4iWiM

VbImw 4. Nambtr t. Jbimt) ItTl
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Ftievrr S. Ei«*pk« of "mnertc^'' ipIMs 
5ii, 5i« Mr cMWMinI: .Sit. 5«t m rMMrcWJ; ,Tiu 5<i an ah* >—rittd 
TKrrr »f» fa«nW« •< cawrrrtr^ mH*»; i f** _ » _

t <j|>< JH. Am, Oil, All

Torm. - IM.I + J3 l„I5„l + ^ a.,JC.,J

rOFL, - |L,1 + E ^

roni - (Ml - |oii) + E ••.I?./) + E ff.<4C./0 -
Ual Nv hM n*

} /»

E i.isj- E /s.,.tc„.i + E +
b«l ^imn k«l r»JMraa l;.

^ T.,.rr„.i (6)

l.cl u% conic hnik lo our eiample. Not knowing whal the 
value or (C<)>((:)lr ic, wc ran Inke it lo be lome luflkienlly 
litrtic number, u> (C'Oilr " O.lM'.lhen

TOTM, - 3IC.,(POi)|OIIlr - l&-*W 
70rMj - [re|*Oi]r - H>-*M
TOn., - IC(1,3, - ll^'M
TOTL, - 3lCa.(POi)X)HIr + trePOJr +

IH.POiIr - It^'M
TOTW - -lCt»(PO.)X)HlT + 21COJt +

3[lliPO,Ir - 3.07 X lO-'Af

Wc hnvc inIroiliK'cd ihrcc new unknowns |5it], [5n], (5n]; 
correspondingly, wc can write Ihrce new equations of ihc 
lype 2:

.T,..iM.n/..nnr' - lo-. (2.1)
(2.2)

S„: I/ini.il - 10 - • (2.))

Rather thin lo solve this new syMcm with Ihc new unknowns 
lS„l twhich nrc. in fiu I, only formnUy dcliucvt), we haw cho
sen to cliniinMc syslctii,-iikally Ihosc unknowns and thus lo re
duce the number of rqiint ions.

Wc shall say that solids arc cnnnixicil whenever they share 
• common mcliit nr a ciHiimon ligand. We sh.'ill also say that 
solids are connected whenever Ihcy arc connected lo a com
mon solid (Figure 3).

Whenever we have a family of connected Milids, we can ar
bitrarily scln.1 a primipal variable among the ntelals and the 
ligamis involved in such a family and, using F(|nntions 2, de
fine Ihe other mrlals and ligands involved as sivomtary vari
ables. For example, choosing (II) and (tt) as principal vari
ables in o\«r system, we gel:

"I -
T.t« Iv(M-- -

r-r-TOW...

(7.1)

(7.2)

(7.3)

from (2.3): (/.,) - I0 »*» |lll *

from (2.2): (M.-I - lO "' *

from (2.1): (A/.l - lO* "' If..)-*'111)*

In general:

(secondary varishlc] • ^ IprirKipal variablrf |nf* (7)

For simplicity III) is always chosen as a prirKipal variable and 
Ihe cocfTicienls n, w, and p* ran be computed on a sy&tcnuilie 
basis. It can be easily verified that Ihc cocnieicnls r and ¥* so 
defined for each new secondary variable arc (hose that wilt 
eliminate Ihc [5.J from Equal ions 5 and 6;

(equation with (S.J eliminated) •
(equation of prirvipal variable) -f 

r-(equation of connected secondary variable)

' -f ^ r' (equation of any secondary variable)
only for proton condilionj (8)

In our example:

Equation 3.^ - 3/3(M) - (5.2) gives:

TOTLi -3/5 TOTMi - TOTMi - (rhs. 3.4) -
3/5(rhs, 3.l)-(rhi, 3.2) (8.1) 

and

Equation 6.1 + 1/5(5.1) - 2(5.3) gives: 
roni + i/5rom, - itotu - (rhs, 4.i) +

l/5(rhs, 3.1) - 2(rhs, 3.3) (8.2) 
Wc then have Iwo equations (fi.l and 11.2) and two principal

l-'lf wr 7. Koullnr U<r modirylnff the cxlsllnt ad e( solidt la a aystcai 
si rack Uage la Ihr ronpalalloa

unknirwns (II and t.i). Ihr .srromUry unknowns arc given by 
F(|wilinns I and 7. Ihe derivatives of those cquaiinns with re* 
s|u» l to ibe principAl vaivublw are easily computed fr«>nt the 
(leriv.ilives of lu|iialiom 3 and 4 (sec Appendix). The New- 
lon-Riiphson meihml can then he used as hefi>fe and Vahlc II 
show.s how Ihe solution of our example (/», «., - 3 X !l) «alm; 
2 X 10 >Af apatite; 10 W I eW),; 3 X 10 *M II,tt).) was 
found starting with the inilial guess that every free metal and 
every free ligand were 10 *Af at equilibrium (in fact, only (H) 
and [/.-I are imimriant since the others are computed as sec
ondary VHriable.s).

At the tenth ilemlion, the values were judged lo verify the 
equations salisraclority. The negative logarithms of Ihe 
eoncLnlniiions of every species at equilibrium arc shown in 
I'jgurc 6.

< ase Where Ihe SnUd Phases IVeacnl Are llnkemta. It is not 
always possible lo know, a priori, whkh solid phases arc nc- 
tually pri'scnt at equilibrium; wc might guess Ihat-a solid is 
present while it is in fact completely dissolved at equilibrium 
or. recipriKally, we might not foresee the prccipitbtion of a eer- 

' lain solid. In Ihc first of those cases Ihe system of cqtulions 
has a solution that corre.sponils lo ■ negative (.T,,). On Ihe 
other hnml. If wc have not fiHesecn Ihc presence of a solid that 
diKS exist at equilibrium, the set of conccnlralkw that solves 
the problem simply exceeds the corres^Kinding snluUlity prod- 
ucl. In either of Ihosc eases a solution can l>e computed on 
which the chosen set of solids can be tested. One can then mod
ify this choice and start a new compulation. This process is re
pealed until, hopefully. Itv right set of solids is found. The fid- 
lowing diagram shows how our pcopam modifies the set of 
solids after each compulation. Other ways are, of course, pos
sible; this one scenvs to work well (Figure 7).

Iternlion
l«.I lAfd

Flaare 8. F.iiMpIrs of "rioted’' riMilIrt of cmnwelrd lelUte

•fii, .fi,. .7(t, .7.., 5ii, .Cm, a,, it • "<Iom4" t4 c—rted talUt. .Vm.
5««. Si, U alM ■ "vtnMd" raaiilf at ramrvftd Mtidi tnev II and OH ara 
mat Indrpmdrfa. (Wairr Ai«)

We have chosen lo "preripilaie*' and "dissnlve** solids one 
by one In change Ihe system as link as pmsible and lo use the 
stduiion of (he preceding computatiim as a gmat guess to start 
Ihe new one. Wc have also chosen lo "dissolve" solids before 
‘•precipitating" them lo avoid Ihc creation of a "closed" fam
ily of connected.Milidstl-igurc 8).
Such families are defined by

"mmiber of metals" H "number of ligirKJi" <
"niimbcT of solids’*

and they can be shown to be, in gemTsI, impossible nn-rc* 
applying Ihe Cihhs phase* rule. In Ihc example of I igure h 
coellk'ienl^ X are all supposed lobe rent. If the pi I is arbitrar
ily fixed one tKvds an addii ional degree of freedom and the ex
amples arc valid even with nonrem X csKlficiefUs.

The scheme of Figure 7 works only for solids arnl rut prirvl- 
sinn has been nude in the program to compute equilibrium of 
gas phase's at constant volume. It is thus imiKrrtanI lo impose 
a sullkienlly high totalcorMenlraiion of the known gasqihasc 
components lo avoid trouble with the "dissolving" routine, 
I igure 9 shows how the scheme of I igure 7 winked in the ex
ample previniisly ircMied (/s.s « 3 x lO '■lm;2x 10 *W 
apatite; 10 *M (ett)«; 3 x 10 II,tt),) where the solids
5„, CaCO„ and 5ti. re(()ll)i. were imposed instead of 5,, 
and S„.

These numbers at hcniion 25 arc. of course, idenlkal lo 
Ihosc found before (Inble II). Cv means that the piogrum 
cnnvergL'tl at that iteration i.c.,lhe values on that line are Ihe 
mathcmatkal solution of the system when the rorrespomling 
solids are imposed up to that point. I'tH example, at the third 
iternlion, S„ and S„ arc iniixned; at Ihc 2()ih iteration, S,t, 
Su, and 5ii are imposed.

(HI

pU - ».M pL, -> tO.O) pLi - 8.27

pMi » 2.M
pC», - 10 32 
pC„,- 7.12

pCm - i 48 pC„, - 10 on

pM, - 12.V9
pCn'n - 10 43 rc,„ . V <x> 

p< „, - 7 53 
!<■„, ■ 15 07

pM, - 5.-I)
rC.., - 5 46 
pCv, - 5 W

pCm ~ 3 64 rC„-2V

M'm -• 5 40

(1
3 16 X 10-• 1 26 X 10 «• 3 16 X 10 • 1 do X io * "ioo'xio'*

3(cv)
9 44 X I0-* 6 50 X I0 «* 1 06 X (0 * 8 (W X !«•’ 1 73 X U1 •

Solid 5i, "dissolves"
Mev) 4 41 X 10- • ' 11 7.56Xin« 1 9 57 X 10 • 1 1 7 38 X 10 ' 1 1 1.82X10*

.Solid .Vi, "precipiutrt"
14 (CV) 3 01 X 10 ■ 1 1 63 X 10 " 1 1 23 X in •• 1 6 88 X 10 " 1 5 06 X i d •

Solid Sn '‘pfevipitalei"
20 (CV) 4 78 X 10 • ' 1 1 48 X 10 '• 1 1 .12 X in ■ 11 6 77 X 10 '• 1 4 K9 X 10 '

.Solid Sn "dIsMilves"
21(CV)

2 .TO X j»-' 1 I 03 X 10 •• 1 2 3.3 X 10 '• 1 ’ 9 67 X 10 " { 3 6H V 10 •

Icarr A. I'qui n oimp4>sllhMi of the a MphaviifOirUonmi) Ca" (0>* tt),*' xysinw wilh/v^ 3 X 10 ‘almand »ilti('a,OII-
(I'O.lits) aukt I ctt>4» rxUtins at rqumhriuin ^

Huuff A. lllu>r,atM>n nf vnrrr.'.Wt mmtlfkwtbiwsaf Mdktsinantnwdllt <‘a*' ( O,* PO«' N\Mva*lK7vantMitUII> (ai|M*sr<(uS«( «a«Mi 
Ik'niiiitilwfum vci |Mmr wc ia Tahir ll«kreplllu|lK‘«iliilv( at '0,ta»aad I »inil),lkl wiTrimpirHilal ihruulMiot ihrrwMpwlalbw)

Al llw iSili iirfBiHM lU carract ad at solid* Iw* hm fMOwd aid thr tq«l

• 2 f mwnvncnlal .*KtrMr A Trdww4o«y

m ii allaiind

VdMNc 4. Nwid.fr I.



I;ihlc II. SiR\r\>Wr (’impiilcd Stiluliiim for Ihr VmIih's mI l-'rve MclalM ontl I iKamts In IrtHrilll) Cu*' ( l)j* •
rOi'' .Stsirm \>hcfr f>nt( li Ktxcd and the l*hn%rx ('aiOH(i*(>i)i (') and lvrOi(s) Arc at l-i|iiililirinm

<..n.p.mrnl.:I<a<m(l‘O.Mr-2XIO 'Af; |l cl*O.Ir-■ 10 " 3 X 10 3X 10 • al«. The
tkM ii cTKupuIrd nllli kallickal arcwracy h) lire (rnlli ilcrsllon.

lirratiiin
mi.

0
\2
3
4 
3 
6 
7 
H 
V

lit

|AM

4 If. X I0-* 
\ «2 X l» ‘ 
.3.38 X 10 *
2 77 X 10 «
1 41 X 10 • 
3.34 X I0-*
3 83 X 10-• 
2.62 X I0-*
2 33 X in-' 
2 30 X 10 • 
2 30 X 10-'

MM

I 00 X 10 ■» 
4 .«W X 10 '* 
4 W X 10 '• 
4 99 X 10 »* 
4 99 X 10 “ 
4 41 X I0-" 
I 94 X 10 " 
1.30 X 10 " 
I 06 X I0-" 
I 03 X 10 •• 
I 03 X 10 •»

IM

3 16 X 10 • 
9 90 X 10 *
6 m X 10 •
4 61 X 10 • 
3 97 X 10 '• 
2 13 X 10 *• 
6 29 X 10“ 
2.47 X 10 »• 
2 22 X 10 “ 
2.33 X 10 »• 
2 33 X l0-«*

I/.I

1 00 X 10 *
2 00 X l<« *
2 no X 10 ■ 
2 no X 10 * 
2 no X 10 '• 
2 26 X 10 “ 
5 14 X 10 “ 
7 71 X 10 “ 
9 43 X 10 “ 
9 67 X 10 “ 
9.67 X 10 "

MM

1 00 X 10 ' 
5 (.3 X 10 •
2 29 X 10 * 
8 28 X 10 *
2 82 X 10 •
3 83 X 10 ' 
7 (N X 10-' 
3 38 X 10-' 
3 7H X 10 « 
3 6K X 10 • 
3 68 X 10 •

o
o
o
•u.
05
o>

m-vrlplkM af the PrAcram. The proBrnm o wrillcn in 
liHMHAN iiml it iisuiilly run nn an mM 360/73 conipuler. I| U 
iiniil.* up of 11 principiil Nubr«>u(tnet oripini^ed in Ihv followinB 
»:iy (I igiire 10):

INMM is ii Mibruulinc lh:il rL-ails the ilita: general sloichio- 
iiHMric iinil ihanMHlyniinik (btla; speciul comlilions of the 
prnHcm: luliil ioniA'nlrnlions of mclals urnl ligands, pH. or 

pmsNV% for Ihu free conccnlralions ufmcluh and lig* 
nnils iintl chosen scK of vdids.

Ma ua> Onds osil if nny solid is presentscans the tableau for 
fiiintlics of ioonalcd Milids; defines the principal and secon
dary v/iriahles: ami coniputci the C(K*lIictenlS|i. r.and r*.

»ii iKrtfi computes the secondary variables M and L (other 
than O in furKlion of the principal variahtci using p. andp'.

> /1ompuicr the .«.t'nrrd,iry vnrinblc.s. C, Ihc nwrle bnlnncc 
dilutions lor nnh metal nnd llgiind (?^H or OH) and Ihcir 
dertvalives with rcspi.xt to every metal and ligand. Ily com- 
puling a nu)le hiilaoce cipiation, we mean finding the acluul 
numerical diiri-reni'e between the sum of Ihcconrentrolionsuf 
tKe soluble spa tes nnd the imposed iinolytkal (total) concen
tration of the same eomponcni. In the same way the deriva- 
livrs are the ntiuK'rieal values ubininod by replacing the con- 
cenlralioiisby ihi-ir molar values in the fornul nlgebruk for- 
mtdas of the derivatives.

M-m-ii inmpiiles the proton condition equation, its deriva
tives with rcspcsl to every metal and ligand, and the derivatives 
of all the equal iiMis with respect to H.

[ .H-^l J

[vKliJ )

I - ' 1
'f—■“-*

Ktl*

.r .^,,*4,1

I ieiirr 10. < h:trl sJxioinu Ihc nrr.ml/alion of Ihc prtMlpal suhrintllrKi 
ii( Ihc riimiiiiltT |ir«iKr:t>n

M r n«(Oi>Hitn>l.il VrirtKC A I'rfhtmlni)

l .lilc III. I.KI I.r Mcl.l lin. aial I IuihI, (liicniilkd h, Nu»l«l .wl ll«lr I..U1 < .mt^li.(i,m. IJiulld. Agun..,, ,„d Ca. 
rhaml In a llypidhclical MmkI .Sysirm a( 20 MeInK anil II IiKandi'

I

Pd).. •SiOtOM),'
Sd»,»

Mrlids
1 Cn*'

ID ••
II CM** ID

• ■
1 CO.' in "2 Mg*'

ID ' »
12 Zn>' ID

1 • 2
SO, » in »*.3 Sr"

ID »*
13 Ni** in • • 3 Cl

ID •'4 K‘
10 *•

14 Hp'» 1(1 • • 4 1* in "3 N;.'
ID-' *

13 1*h“ 10
I • 5 Hr

10 "6 fe*'
ID ••

16 Co" ID
1 • 6 |- in "7 le"

ID •• 17 Co" in 7 Nil.
in ••8 Mn“

10 *• 18 Ag* in I ■
8 s»- in "9 Cu" 10" 19 Cr" 10 • • 9 PO,"

ill "If) Iki" ID-" 20 Al" 10
• •1 10 P,Oi* 10"

11
12
13
14 
13 
16
17
18
19
20

AOAr

1 ir
SAI
lAar

10 ••III

ID »• 
It) •' 
ID >•
ID ••
It) *» 
Id •• 
ID " 
10 »•

mr
.SOSAt 
<il Y t;ii>r 
ra-
NIA

IIMA

IM-IA

(-S.SI
N(K'

rinn

10 »• Id

Id •• 
Id •• 
10 •'
10 »• 
10 * ' 
10 *• 
Id ••Id-*'
Id-*'

MtNiD modifies the ctpmfions in neenrtl.-irK'e with our choice 
of prirK'ipnl .-ind secondary variables i.e.. eliminates Ihc 

If ulv> mthlirieslhedeiivalivcs.-iceordingly. 
f vusf verifies lli.il the niimlH'r of iieralmns tloes not es- 

cced any arbitrary nundwr and c hei ks whether nr nnl the equn- 
lionsare siilislicd wtihin an arbitrary prexision.

niaiN performs the Newton-HuphMin ileralion usin|> a 
Gaussiun elimimdinn without iierulive imitruveiiienl In solve 
lhcsyslemoflinearequ«tions:y,(A', - .V,.i) « I',.

tMVn. computes the amount of evi-ry scdiil preeipil.itcd nnd 
verifies that none is negative. In ease some are negative, the 
leiist-proKihIc solid ((5..1 « minimum) is no longer imposed 
and ihocunipulnlion is restarted.

ciiKNrM. verifies that no .solubilily proiliH.! has Krn c*- 
cccdc-c). In ense some arc cKceeiled, Ihc solid for which the 
driving force is gienlesi (l(A/J/.,))/A.*„ ■■ ma-iximunil is im- 
pcKul and lltecompulnfion is restarted.

miiMAr prints fhc oulput. Metals, ligands, and complexes 
arc printed in h nuilrix form.

Ilxaniplc of f.VMniHilatlon. 1 he bilhjwmg example shows the 
applicnlion tif the progruu to nn citoilibriitm compulaiiofi 
involving 20 mclals (4 11), 31 ligands (4OH), 7.38 complexi'S, 
83 pcivMhIc solids, nnd one gns-phaM* con»ponenl. Pressure, 
lenipcralure, ionic strength, |)ll. and osidntion rediHlion 
state are all taken to lx: consintil. Table Ilf gives the list of the 
melnis and IIk* Iqumds (and their identifying numlx-rs) in
volved with their imposed analytical (total) eonceniralions.

Sixh nrt exnmide can lx: seen to have «xne of the chornc- 
terisfics of certain well-known mitural systems. I he first 
guesses for the free nielnl and the free liganil rommlnilions 
were nil taken to be Kl *Af. I he chosen set of soluts ut the slutl 
of the cumpulalion uml Us suhsei|uent mixIilKalions hy the 
program are shown in I'igme 11.

Ihc final result was found nl the 36ih iteration, l igure 12 
gives the tableau of llie Ihermmlynamic data and has Ixcn 
ck-^>siiei| with the Anii-riean C'bemicnt SiX'kty MivTofilm 
IXpmilory .Service. Table IV gives the rompuled equilibrium 
romeniralions.

It is worthwhile to note that the whole conipiilalion look a 
. little less than frit see. l-i|uilitxium solutions at other pH*s were 

also compiiinl with Hus risidl us n .starling guess; it lakes 
uIxMil .>3 iterations to go from one pH to the nest om*. sivy K to 
9. Ihe (ompiilalmii was alwi matle wiihotil lixmg llu- pM. 
rf)/H " -D.H.Uf. found in the ftrsl cniiipniutitm. was im- 

I

• llic va«!uafi«m com,'u»«o«n bu.thwinvnt,a 7S»compti.r. .rKl XS pmvUric w.lhh 1h«c Kone g.iv ph.«c CO. P,v*a«,c. Icm-
ll'iM "*'***^ 't'vnslli. |ill. anil ovnlativn rriluciwn dale arc nil .isiuitKij ii> he cnntiani f itcil pit » $; litiU p, |Q > i wnic ^lunfih

OlV • xtrrinc 
UM'i • sliil.imatc 
ra - r*coti>v.»w 
Ml* m iiitiiln.i{ri.Ktuic 
IMiA — cih)icfU'ilMifiimlcira.irt.'l*lc 
INI* m l.7-(li.immiK'rd><hc«iinr.|«'iia*rria(c
fro • cyooni-
MO<- - noc.iMl.iinifw (Jctfcrri-riffioRainiiK) 
null » rhiiiilaic

AC - «cct*ic 
*c*r - xcriyiAccione
(It « CilMU'
(IS - oial.iic
SAI - Mlk)l.llC 
1*«r - i.irlMir 
IN « cihyli'inili-imnc 
liir ~ tlipyinlrl 
Mtsai. — yuirnulicylaie

posed and Ihc result fidenficnl In Ttihic IV) was obfaincxl in 32 
iterations (III *Af being the sysiemrelic first guess and Ihe c«»f- 
rect set of solids having been imposed). The storage space 
nrcxled for the program itself is about 50.(18) hyles while j| 
takes about 90,(1111 bytes to stwe the data. In all the examples 
we liave taken a syslcnwlk guess of 117 'M for every free con- 
cenlrtilton, nnt Ihyhu.sc wc cniilil not find a heller one. bii( in 
show that Ihc domuin of convergence is ralhcrlargc in general.

Ihc progF^mt has now been estensively tested on numerous 
stnall and large systems and we have been able In converge 
toward Ihc sotiilion in raeh case. The program is being cur
rently modirK'd In bundle vurinfioni in Ihe ionic strength and 
nxid.iij(Hi rcdoclionreaclinns.

To vary Ihe ionic strcrigl h, (wo sets of equilibrium ronslonls 
are stored, one at I *■ ll.OAf, (lie other one nl I » 0.3Af. An 
interpolation routine allows eompuiution of the sel of eon- 
slants corresponding to an inicrmcdialc ionk strength. An it-
Ueratiun

no.
0

31
39
42
43 
49 
33

f'irsl gix'sves: all fur concenirotions « 10 * M 
Chosen set of solids; .Si.*. •S*.|, St.n, St% 1, 
•9i«.n. .S*!*.!, .9i« •, A*o-Bi 5tR.n, 5n_i(COi (gll

diNMilvcs

.3i « praipilulcs
Sit n precipilnles
•Vi I pra'ipilales
St. I divsolvi'S
St I piceipilnles

I (Mindselof.vnli,l:.V,.u.V,.,..9,.,,5, n,St 
Stm -, .Vr It. ,Sti «, .S‘ii .11, .S|(. ti, A't*-o,-9-*. It, .9|| .1

See Noliilion Inble IV
I letxr It. .SiHrrsslo' KVMliacnlhiiis (4 %fl% nf n4M« In a 20-iNrl.sl. 
JUiKAitil vOim

Aflft 5* an r<|iHlili«iiim «H •( 13 *olWt f» TO, (rI| h fotaiil

rralive Icvhniquc looping nn (he whole program is cnvisAgA.a 
to correel the equilibrium lonvtanis lu the computed ionic 
sirengthurihc system.

Ihc redox rcailinns are hondted in several ways. One way 
involves the use of optional complexes fNOr pn NHi 4 
311-0-911' - 8e ).or ofilional soluMMnOt Mn“ 4 
4011 - 2e — 2HrO)whosccqudibriumeonManisaregivenas 
a funelinn of the/x of the system Another w«y is lodelinr new 
Ssrondury variables t(l e*') - li e*')) mixh in Ihc some 
way it has been shown fix soliils. Ihc existing subroulinei 
Ml iNSoand mthid arc used to h.-mdle these.
Appendix

DraivAiivisof itii. M<ni Hai anti |;i>oa1mins

Lcl >M, - (M.I + - 7O7M.(-0(rom Eg J)

n, - [1,1 + ^ dir.,,] - T07/., (- 0 from Eg. 3)

Ml - Itl) - [Olll g £ o[f ...I -
h*t ru*

;■(

Z 4 r -yfr.,,! - roni (- O from Hq. 4)(•■I

Hy use of liquation I - A*., JA/.rM.nil)* it follows:
DIM,
OiAfi]

DI7.,

- 0 for i i

d(/.l

OYM.

- 0 for / ^ k

017 , 
oU I 

>)) Af 
d(/ .1

- I I Zdir...)i/.,J 

Z-m-IIM
O

V....... .. A....U. I. J.iawr. I*T2 * ^
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Iiical c<»ocn
Mctnif Irct

coocn
C;i"

Mb**

Sr*'

K*
Na*

lc>'

lc»‘

I n
1 2 2.7

2 0 
n .1 
I n 
K 0

2 W

1 28 
4 20

2 Of 
0 31 

18 90

8 95

n.5

4 SO

SO,*

1 5
2 on

a-
0 3
0 30

F-

2 0
3 65

Br- I-
3.0 6 0
3 00 6.05

NH,

6 0
7 23

S»

8 0
32 53

PO,* IW
3.0 7 0 P n
II in 10 43 12 4t

4 3.Vi) J.l> 3 301.99
5 65(s)
3 63

9 938.31
9 n0(,) 7 93 9 51 
7 98 7 12 8 02

T»Me IV. Fiioilihflum <-rMrtpo^IlHwi «f the 
lura for Ih* eomplf ■*» tht of ibe cnm 

S«)r

.S,0.»- AC

I) 01 7 0
1(1 15 75

A .1
6 37V->

41|

(»)
3 52 
2 11 

18 48 
9 75

18 39 
8 85

16.83 22.20 23.65

M 
in IS 
8 (H

23. fJ

II.65 
9.94

n .W

17 45 
If 33 
19 04 
17.35 
15 95 
32 65

8 37 
7 IS 
10.IT

14.78
2J 87 
12.12

Mn"

Cii"

Ihr"

til"

/n**

Ni*'
Mg"

7 0 
3 5 
3 0 
6 0 
.1 n 
6 0 
6 (I

7 57 9 07

7 90 7 5q(,)

8 on
8 28 . 10.7«
6 KO 
6 34 

20 03

8 37 
8.70 
(I)

7.17

8.50
10.75 in 40

14 no 
9 2)

12 47 13.40

I'h*'

(n."

O."

A«*

Cr"

Al”

»*

7 0 
7 0 
4 n 
7 0 
4 0 
0 nl

9 19 7.23 
26 70

14 75 
M 20

15 30 
8

. W, c!cO,. 1.0); C.f’ J.»; C,.<P0.I.OH. J.4l;S..SO„ J.7J; ................. .. Cu<.0.(Olll,. ) »0; ll»W-<

9.09 6 00 11.4)
9.68 119)

12 91

7 «> ft 27 9 65 10 40 II 73

7 15 684 9.39 9 44 10 77

20 71 6 06 12.70 8 65
8.35 17.00

9.M 7.01 11.09 13.97

7.83 7.75 10.35
12 48

25.78 26 51

.16 23 9 87 13 35
7.00 18.58

12 20
12.29

13 86 10 81
8.20 8.75 6 03

32.151^)

14 41 
II « 
13 83 
II 32 
8 51 

10 98 
18 79

22 52
13 03

14 13 12.52 
12 .34

22 54 
21.21 
21.35 
21 09 7.00

1.1 44

12 37 
I) V7

13 65
11 87
12 01

24.76
19 83 
22 10

13.66

12.52

30.50 22.20 20.72

27.92 728 991 12.51

(»)
4 48 22 45 9 77

D>7..

0{^f^

OYM.

dYM or DKL
0(H1

0(M1 jl l4il rirl.imn

0YMor!>YL . '[M.\HYM^tiiVL
I r* iKM.}

orii

d 17.,

1.4 UM rnt'lW*

0|II1 ,.i k.in.

[0111 ' • |M|

Fiillhcimmc, since Ihc ci|ii»(icns «rc nKxIilicil nccnriliog lo 
Equalion8;sny

new YLi - olil ri., I- e- I'M, 
new KH - olj FH ^ ,' YM.

0)11

<V.)

0)11
otm

- E ihlf-.-M'-l 4 E
i.i f«iw

^ I I lOIIMHI I ETlf.,.|/IM| 4

(YM. wi)l )>e i)iscnri)ei) in Die res) i>( l)ic cotni«ilBlum.) 
Wc have lo OKxJIfy Ihc dcrivalives fnrlher:

OVI.,

0(MJ or d{L]

■■•I !..• h»l ••itumK

on I

dyl, dm.
nl<l -1-° " 0(M1 ot 0(/.) "■ d(A/liir0(/.l

avil om.
°''' 0(A/| nr 0(/.| *''o(A/| ur iMM

Whrm-wr Ji ’J'lul .S., 0 new sccomlary variul'Ic

I\ iUlim «l JU * nrding tn I »iin»iinn 7; «y

Mii-n (l»'‘ drfiviilivc* are hKHlilieJ in Ihc following wny: 
0)6/ iu Jl7.

01/..1
0lM„f0)X . Mf.JdrMorOn.

II ^hmilil l»e nolevi th«( (he order in whiih lh4»v imHlil'K-n- 
o>7.. om

lion% arc made is md ln4liircrLnl f4>r 0(/..l 0(111
; Ihc order

Ai|iremA Siilulltifi I'hasc for fhr Modrl SyMrin

plrkCN of a parllrular mrial and Kitaad. (■) Miralca Ikat a Mild rilMs at cquilitviwn,* aad |g) ladiralcs Ihc gai pliaw cnaiponaM (('())i

shown here ts ihe ct)rrea one. 
Ack rtriM'/rr/ifmrrt/

olil

•o
o
o
cr>

o(/.,l •
Stirm* A frih»olo«f

4 ,)(M,|

1

Al'AI* nr ox .SAI. TABI rN Dir SCHAt. <ii.r litOT nta IPTA l■'TA rviT
rmii ''ll

7 0 6 d
5.7

6 1 6 U
7.0

7 0 7 () 6 0 6 f)
6..1 7.0

7 1 7 3 8 0 8 0 7 1
' 8 Vh 16 32
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Fate of Traco Metals In Los Angeles County Wastewater Discharge
Fr*nca«< M. M, Mortl.* John C, Wo,lo«,' Ch»«lM B. O’Molo,* JomM J. Mergin’

n»^jh M. P*r,on» Ubwiioni for Wil» RMHurcM an) MyOiodifnitnfc*, Ooportmortt of CM Enginwing, 
UitMactxiMns IruWui* of TscnnOiagir. Combridgi. Max. 0J1M

■ A rh.mir»t «)Uilihtiuin m«f«l of fht t« Aniefci Cm«- 
fy «■•««« i. pr.wtil..r which atwunla for the chemical ape- 
Ciaihin of free* nieUlii. Many metaU an found in vety in- 
t..luhle .ulfidc iZn, H|. A*. Co. Cd, Pb) oc olid# ICr, Pel 
fotm*. while eome (Ni, Co. Mnl ait nietieely toluble. A 
aitidy of the oiidetion and dilution of the «we,e by »e«a- 
tet il.miio.iraite lhai moel mtUla Und u> he aolubilited 
uinm di«p.«<al in the oceen end that urnneamirable inno- 
menla In the naliiial metal cuncentrationa ahnold teeult In 
the faifield. It it ar»ued that the te«a,e partiniUU la not 
m<.1,iliird in the vicinity of the twtfall and that Iht nearby 
•eitiinenu an a mitlote of naturally oceurrina eedimenU 
and eewaae periirulate. About O.Mk of the eaweae perticu- 
lale -end iu meUl conUnt—«n be oecounted for in the 
reduced area.

The pouiiHe ehort- end ton(-ranye effecta of the diapoaai 
i.f trai t mrtah in Iht cnaaul environment ate a mattar of 
(iiiwina mnerrn. tlatiimal manaiemanl of auch praelicee k 
made dirricull by lach of ondettUndina of the faclon that 
teaiilait the fate of meteli io the bceen. Thia report repte. 
tenia an effort P> confront mil undetaundina of the chtm- 
Wry Ilf waaleweleta diacharaed into aeawaUr with taperi- 
m.nial dala no the cnncentiatinni of varinua metale in 
amlimeola ail')acent to a majoc nolfall ayalem. The firat arc- 
lion Ilf thia report mitlinee eome barliarimnd infnrmetion 
on the -loini Water Piilliitiim Conifiil Pmjeel (JWPCPI of 
the leal Anaelea Ciiunly Saniution Diatrirt thoaen foe Ihia 
rludy, In theaeeood aeclinn. chemical eriuilihrium modela 
of Kwaae end arwnae aeawaler miatuiea ere employed to 
riamioe Ihe p.a>aihle .peritlion of trece meUla thel aia 
din hara«l The felt of meUta depuailed In ihe arte ad)a- 
cent ui the millalia ia diacuaaed in the third aeclii n.

< IVfwrlmfia *4 f’hsmMry, MMMchuMtU In-
.r(TB<hnf,f.«y. OmbfidAi. M»*l 

• f'rrw'wi fVpsrtmtfli of KnviraniTHrnUl Se»i»e» sihI
k^icirvcri'^*. Nel.i»4 of Tuhlir llnllk *4 N«*r»h G*w».
*""i',)Xi'!IldiiIJ.! W. M. Kn* Ubontorr. California liwlllule 
•f1Vihhtt)r«v. FsMArn*.
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JWPCP OutfaU Syaum
The JWPCP ootUlI eyeli-m i# wril Rititeil for a study tm 

lH« fau p< meuiitc poKulant* fr>r seycfal rcawns;
1. The qiMnUtie* of wAiinralet are *tfy hf*« {-'370 

m«d) «nd they consist of Mh domretlr and indMsUW MW. 
ace conUittihf h>(h tnclal concentrations, so that Ibe ef
fects are moat dremattc end casUy mcesured. Table 1 civee 
the aveface coneentratbos In the treated cfOiient nf U 
meUla eelfcted for this study. These conccntratbns ere 
compared to the concentrations in Ute Rmithern Califcirnia 
coastal w»ter» and Ihe ralioa are indicative nf pnssthfe me|- 
nitudea nf efferb. Chronuum and lead are comparaUvely 
the moet wmcentraled meUls in the sewe«e with lalios 

«f ebnul 4000 and fiOOO, resfieflivrly. The 
last three eiJumns-nf Talde 1 nive mass emiMinn tales for 
the malaU atudird: JWPCP oulfaUt are major cnnlriUitnri 
of meUU to the Biaht. For several meuU they account for 
more than ■ quarter of the Inu) input estimated aa the sum 
of sewera. rivers, rainfaU, aerial fatlout. ves«l dumpinj, 
and various discrete aourcea.

2. Tha JWPCP ae«ef(e treatment ia fairly lypicnl nf 
commonly used primary treatment techniques. The sedi* 
mented alud«e U diKesled anacmWceHy. eentrlfuited. end 
the centrate is re-mised with the primary effluent, eimtrib- 
utina muchof ita particulate—and tneUi—load.

.1. The two main JWpCP aohmarine o»lfslU-a f»04n. 
**V'* outfall and a lao in. "diit leg’* nutfaU, Wlh dischAra- 
inK at a depth nf fiO meters at the edae nf the aintibenUl 
ahelf—have heen designed for specific hydraulic perhir. 
mance; the rise of the plume as well as the dilidion of sew. 
aKe hy seawater have been especially well et»»died 111.

4. Monitorinit profcrams of the se«s|(e comiMwition hava 
h^n carrir^l »»ol at the JWPCP plant 121. end a study of 

. the metal ctmcenlraliooi io the nrarhy sediments has Iwen 
completed PI so that an eaperimenltl data base is avail, 
aide.

' Equitibrium Models
To discuss the hehaviur of sewa*e ujain dilution ami osi. 

datbn, it is firsl necessary Io understand the rrdot level 
and speciatiun of metali in the sewaye itself. Fur this pur-

I

japtr, a rhemii al ettuillhrium model (4, A) of the in<fr(Moir 
etwrifs in'sews^ has been used; to this hssic inorKsnic 
mialel a sei <if representative o^anic licands ami an ad> 
sorliinK surface have-been added, and the cffecU of both on 
metal sjircblion will he seen.

The input Io the iooryauic model includes the analytiral 
riiocehtraiums id trare meisli fmrnd in sewage, ihe analyti
cal cuMceolisiions rtf maitir mrtaU and lijcands, and the 
measured pH of 7.7 (Table H, column I). Because the redus 
level f|») ia not an eaperimenUUy measured quantity, wa 
have altemplrd to find a ran^e of p# where the calculated 
IwHitbm of inelais Mween the particulate and wduhle 
phases matches Ihe ei|,erimentally determined filterable/ 
noofillefHble fraelbrtation. In the JWPCFsewaae, the p< is 
pruhnhly Iwst described as a function of the bacicrially me
diated reduction »>f sulfate.

SOg*' + ft?l* ♦V -S’-+4HrO

ctotpied with the osidstion <tf nijtanie carbon. Tha aciivUy 
of SO,»- is much yrester than that of 8^' and cffecUvely 
constant: 'I'hjw. the free sulride activity—hence the aolufnl- 
lly nf meUI lulfidcs'-is a valuable indicatnr of the redo* 
level of sewaye. |ll could he amned here that metals are 
rendered insoluble hy prccipiution with mmplea nryanic 
mailer; however, the paucity of daU on such forma d,wa 
not allow their mdusion in the model. In any case, equilib
rium Iwtwern mHaUand sulfide—with ihs resultinf pre* 
cipitalion of very insoluble meUi sulfidea-muht to he a 
giHwl approsimalinn inr sewaK« which has been diiestad (fill

'I'race metal spedatam as a function nf (he neitative lofta- 
rilhm of the total sulfide mncenluthm in the aewaK« 
IpiXJTS*") is presented in Fqture 1. U U shown that nve? 
the mrqte pT017>*- - the activity of free suifide
ion is mntroUed successively hy the aidubiUtiei of iron, 
einr. and copper sidfides; accnrdinjily the p4 as computed 
from the suifale/sulfitb equilibrium varies over three pla
teaus at pr -4.0, -3.47. and 2-W. (For future etudy U 
shmild Ire noted that imimrtant analytical infotmaliim 
about sewaxe mmpnsUiirn U xiv<n either fay a precise mea
sure nf the free sulfide c«>ncentration or Hy (he reUUw ana- 
lyliral cunrentrstums rrf copper, tine, Irnn, and aulfida. 
UiiuUue anolytica) tachniques that are now in use do not 
really yield either.)

Ksperimentai data (2,3) show (ha majority of trace met- 
all to ^ in (he nonniterable fraclioA of sewage, with the 
esceplhm of nickel, cnhalt. and manxanesa found in ap- 
priTiimalely equal concenUaliofis In the fiUerable and non-

fillerstde frsctiunpi. (“Nwonltershle’' U trprrstiuhslly d> 
fined as the anlid retained hy a 045 mM Mi«ip,H'S fill*. 
Thia is taken at an approiimation nf the total auapendw 
maiuc.) In attemplini Io ma(ch these data to a r«ft<m ii 
Figure I, we finds the transition ranae fartween p« -4.0 
and p4 -3-47 In be in imwvtahte axreement: Most melaU 
are in an insoluble sulfide (7.n, Hg. Ak. Cu, Cd. Fb> nr osids

Table I. Trace MetaU in JWPCP Sswaga Outfall

CnooMOstiOM. MaA. <o So. CelK.
r^v.

JWCps
•tWSfS

Sc.
Csiil.»

s«««*«r«r
•SSwalW

rAtto JwaCK
WKft

ttm
ftlW

ft 9900 100 1000 5300 20.000 0.27
Zn 2400 10.0 260 1300 2.400 0.S4
Cr OCO 0-2 4000 460 700 0.66
Cu 660 3.0 200 300 1.000 0.30
Pb 250 0.04 6000 140 660 0.26
N, 240 6-0 40 130 400 0.33
Mn IJQ 2.0 70 70 360 0.20
Cd 30 0.1 300 16 66 0.26
A9 20 03 70 U 20 0.66
Cq to 0.2 60 6 25 0.20
H9 1 0.03 30 0-6 10 0.05

atawe I. Me)«i tnecWiion w tAwaqa «a loSal uSMe
hvu* U WeAw (0 e»l (frtr Ve Bw ^0¥*c ivwM W YsM» i, V«t *W
vast w Wp9*«d ana Irw pr U csteuuwd asm tw eqiAvi-

,»»i» ,1 0«Fllfwiwtv |<u« *«l» l»»« (BM »Vuna*nt mtuo. |hs
6> whten «(t «f0brb<v tBA istst npuiABd or
<n><tOBivies I oyaso b in^uy, (lert OitwtasK-nnr

diKftgrect. i.tnotr, ««,,«* costing, cK««n dHioe-
'VstX'Mnr* d''? (•nour st br •B#<ttinsiia«,

Ttblt II. EquIlibrtumMM.'. atJWFCf

- lu, AMillufi •(
MW IiuumuK AMiUoa-f Kku.tn.1,

Ciuiai i(nM.«H oi,Hta..'>X •uiIm/Ai'X

F».3.7 F«.0.(l). 100 F»,0,(t). 100 F»,0,,«|. 100
Cl. <.8 CH0H1.(»).97 Ci(OHl,M. S7 Cl(OH|,{(|.S2

CtlOH),-. 3 CilOH),'. 3 CilOH).-. 3 
ADS. *5

Co. 5.0 Cu$(>). 100 CuSti). 100 CuS(\|. 100
Cd. 6.5 CdS(i). 100 CdSdl, 100 CdSUl. 100
F6.6 0 FOSDI. 100 PtiSIl). lOO PUSH). 100
sin. 4,5 2nSl»|. 100 2nS(i), »9 ZnSIH. 99
Ag. 8.7 Ag,S(>(, 100 Ag,S|.). 100 Ag,S(i|. 100
Hg, 8.3 HgSDl. 100 HgS(*l, 100 HgSl»l, 100
Ni. 5.4 N.SH1.42 NiSW.22 NiS(»|. 14

Ni‘-.2 N.",2 Ni".2
NilCNl,'-. 56 Ni(CN|.*-. 56 Ni(CNl.-. 56

GLV, 10 CLY. 10
GLU. 10 CLU. 10

AOS. 8
Co. 6.8 CoSOI.97 CoSM. 95 CnSM, 93

Co". 2 Co", 2 Co". 2
CLU, 2 GUO. 2

ADS, 2
Mn,S.6 Mn".50 Mn”. 50 Mn".4S

MnHCO, •, 2* MnMCO,- .24 MnllCO.-, 21 
MnSD„ 19 MnSO„ 19 MnSO., 17
MnCI‘.6 MnCI*.6 MnCI-,6

AOS. 9
fNH,* y.r. oeo, • j,i. < >,ft. inMc oal, r» rrc.
sc>v><Kti»«r,d9«4iMd> bn»si*iB 4 r.X r>r.>yu»a ■ j a.o»««M*ir •
s.a, patuttmAis • 4.f, p^BiMvisrs ' ) a. pe<,iri*isi« « i.e. •
lft« Vir>»tf. in*n» (nnvu<0 ombaUO lev <«»np,»U««pn n PW- 
l4,,»>«d Biiotuma ,9 IM t«rt-e8 fiMt 6 5«giy •gwiAAi |B) ffviitdwi

itiWBtIno. an<t 8I1M >f>< <h*om«i
(hBoniiBi Btiwav twm It gtiFni'Aiir s 'niiin |3*>«»7ei*r gi>d *»*» b**»5 
IhivMit n, IM rTtwd»< l4i ht|h cMinxil «U|#tly 01
KwswdfWdtluHicd fof «l< {About >0 Vcsi/moit

VnUtio 8. Mvntui«. Auguil 1*75 Ti, oM.
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TahU III. % Coneentralioni Rdatlva to Zinc
5*«»c*

Total PariicoUt* 
(SCCDVnPI |Callo«»*v}

To9 4 cm •< iMfimonti 
B.21 fl.ao

Zn JOO too iOO 100
Ag 0.B3 0.78 0.89 0.93
Cr 36 41 41 41
Cu 23 27 28 29
Pb 10 14 19 20
Cd 1.2 1.6 2.7 3.1
Co 0.41 Q.20 0.22 0.32
Ni 10 5.3 1.3 1.6
Mn 5.4 X6 15 14

Nffir/ipld Drpdiiiriora.' 77i^ Queifion of Mobifirotiofi

ll i!i twpll dnciimenifd (2. 9) that, ui Ihc normally otic 
ocpan floor off I'aloa Vcrdea, there eiiaU an area of radured 
aurfara ardimanla about U) lailea \onn and ona mile wide on 
a NW-SK axia arouod the county outfall lyatem. Since 
anuiiKh tirKanic rarlNiii mtial ha brought nmliniMHialy to the 
ocean floor to maintain anarrnhic conditinna in thix region, 
a raintively high aadimenUfitin of eewage particuiataa ia 
implied. We chall examine in thia aedion what metaU are 
likely to ho mohilixed in Ihe reduced aedimenla, how thia ia 

■Venetted in the changes nf relative concanltaliona from 
Rcwage particulate to surface sedimenta, and whether metal 
concenlralions in the reduced area are consistent with mU* 
mated sedimentation rales.

The system rompoecd of the reduced lurface aedimenla 
and the associated anniic seawater is roughly equivalent to 
a very low dilution of aewage by seawater; Alter initial dilu* 
(ion in (he plume, an rffeclive recnncenlratlnn takes place 
for ihoae particulates that settle near thr outfall. Since, in 

. addition, bacterial activity must maintain the redos level id 
these sediments at about (he same p< as that itf primary ef
fluent, Ihe bottom left corner of Figure 2 repreaenla Ihe 
IMMsihle eel of solid spedea to be expected in (his region. Of 
the metals uivder itudy, only nickel, poaaihly cohalt, and, of 
course, manganese are likely to be ditaoivcd in (he reduced sediments.

(liven an average cnirenl velocity nf O.l m aec~', sua- 
petulrd particles will be transported outside of (he area of 
redtiml sediments within 24 hr. Our laboratory eiperi> 
menta have demonstrated no signincanl nohilixatinn of 
metals, except nickel and manganese, over a day. in aerated 
mixtures nf sewage and seawater. It seems therefore justi-

FlQura 3. Tolsl cooroflirsilon In sedknenit va iSstanca fiom oatsl 
CofasS. rtesw wW nwn^nns >«»s Umh anStwa ss WWnsm OsW k» sS. 
«w ws Scaflwsd mMs Swm *« boo snd nwciST ws net svaSsM

Tied sMUme that no sicnirirnnt mohiliralinn in Ihe waUw 
riilmiin or in the Hedimrnia will iwrur for iron, tine, silver, 
chromium, copper, lead, cadmium, and mercury contained 
in Ihe particles that reach the reduced sediments. 1*hia Wi\ 
he referred to ns the ‘'no-muliilixslion hypolhests."

Kirept (or iron, manganese, and, to a leaser degree, cd 
halt, ail metals studied are found in much greater conren* 
traliona in the sewage parlirutale than in the local natural 
sediments (/r)|. Since rinc, silver, chromium, copper, lead, 
and cadmium are not likely to Iw mnhilired.and since they 
are comparatively scarce in natural sediments, one would 
ex|>ect the relative runrenlrslions of these metals to he 
similar in sewage particulate and in the. (op layers of the 
sedimenta adjacent to Ihe outfall. Table III shows a com
parison nf these conrentratioTis n«>fmalized to that nf xinr. 
The first column currespondn to (he data published hy 
Sf'CWIlP fur the average cnncenlralions of meuU in the 
Uilal sewage for 1971. The aeomd nilumn is Calloway's 
measurement of a one-week Cftmpnsile of metal cimcentra- 
(tons in sewage particulate. (The actual metal concenfra- 
tinna nirrcsp«inding lu coliinm (wo are alsHil 4iiu lower 
than those rotresponding to cuhimn one—e.g., the total 
concentration of rinc in (he sewage is reported as 2.4 mg 

(he concentration of xinr in the particulate frartiim ia 
4100 mg kg,~* while the average lolal suspended «»lids ia 
210 mg 1.*'—(his is equivalent to 1.4 mg 1."' nf rinc in se** 
age. However, the relative concentrations are in rcasonr 
good agreement.) r4ihall, nickel, and manganese sreseei.
Iw (wire as concentrated in (he (itlal sewage as in the par- 
liciilste, in agreement with (heir particulate and soluble 
fractions as previously mentioned. The niimlwrs given in 
nilumni three and four of Table 111 have been ohlaiiied 
from (he average of concenlraliims re|M>r(cd hy Calloway 
for (he (op 4 cm of hoi cores H20 and H2t, situated right at 
(he "Y" outfall and ahoiii one mile N-W of if. respectively.

The values for xinc (of cioirse'l. silver, chromium, ami 
copiwr show fairly good agreement in the four mlumns as 
eipefled. I^ad and cadmium show unexpected relative en
richment in Ihe sediments. For the remaining three metals^ 
cohall, nickel, and manganese—significant fractions of 
which are soluble In the sewsge, only Ihe last three ndiimns 
shmild he nunpared. 'I*he numlwni for coltall show fair 
agreement, probably fortuilmisly so, given Ihe error
rcp«>rled for the core dsla, the p)«sihility of cohalt mohili- 
xaiiun. and (he high harkgruund of cohsU in sedimenta. 
Nickel is clearly mobitireit while manganese is much more 
ninrenlrated in the sediments thsn the sewage iMrIintlate, 
reflecting the brge natural ahundsnee of manganese in the 
area. The same silual inn is In lie et|iecled for iron.

Figure 3, obtained hy itnrmalixing Ihe surface concentra
tions of metals in various I'lileger and hoi cores to that of 
the surface concentraiUin of 1120, demonstrates that (he 
relative metal cnncenlralions are more or less ermserved 
throughout the surface of (he reduced srdimenls. Itrspite 
some scatter in the data, the figure suggests strongly that 
metal concentrations in the reiluced sediments drp 
solely on the ptwition of Ihe sample. 'Iliis is in agreem 
with the no-mohiliiation hypothesis.

A study of relative metal concent rat ions in the surfaie 
sediments thus demonstrates only one iiisjor discrepsnry 
with the simple ex|wcted result-, a relative enrubment of 
lead and cadmium. This dirficiilfy ran Iw rrwilved in three 
ways: |1) One can question the data, which leaves no pwsi- 
hie conclusion until more data are galhere«l; (21 a mobiliea- 
lion nf unknown nature ran he |HMlulaled for alt metals. 
Similar mohilicaliiKi of Zn. Ag. Cr. and Cu. higher than 
that of I'h and Cd wmild eiplaiti Ihe data; fO the iMi-mohi- 
liralion hypothesis can Iw upheld and rrUlive enrichment 
of leatl and cadmium has then to he ri|daiiu>d.
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Al(htMti;h Ihp wifiw Ilf Ihr nii.mtihilizAlion l>yp«>fhpAM 
M «h<i«n liy ^ •»'*< *‘»P T*W* til
urciir* afB'niit H, mnhiiiuliim (wcnnd altcrMtivc •hove) 
CAnnot he rfiHpriivH And hAf (0 fad hr«n pnsluJal«d hy 
(#AHt»way (.’O and llrnririrk* fU) to cipUin thf d«U. We 
•hall ptiraiip Ihr third hypi)th*itia~ni>-mnhiliM(iiin— and 
drmunitTAtf tbn( U i« c«m«atfnt with eelinuilMi aedimen* 
(aiion ratea and that pUuatMe mrchanianui for cnrichinml 
or Irad ami cadmium exiaL

llavtnx atmlird the ximilariliea l)tat metal cnnrentia> 
(iona in aewBKr paniculate and in the aedimenta exhibit 
relnli\*« to one another, one Nm Co remember lhal meui 
rnnrentraliima cn the ardimmia are almut three lime* 
amnUer than lh<M in the eewtx« parlinilate. Why? la thi* 
ciiAiiixlent with what we know of (be fate of the aewaxf? 
Two pTwAihle ecplanaliona can be entertained: Firxl. and 
contrary to the no*mobilir.atinn bypoiheaix, the meUb 
mi'icbl he miihilixed frnm the partiruialr during xnd after 
arltHoK <<• the ocean Hoih. Secoerd, an increaaa In the bulk 
maw of the parliculalc mijrhl l>e taking place either 
IhriMixh niidalion nr by mixing with natural aedimenU, 
thux apparently “dilultnx" the metal cnncentralior>. The 
arennd rxpfanattrm would be conataCent with the Po>mnhili> 
jtMiinn hv|Hilhe^ia.

'I'm ilende which of theae two mechamama ia more likely, 
a new ptrer o( experimental information ia needed. It U 
provided by Myera' aliidiet of organic carbon coticenlra* 
linna (/2K Myen' experimenta demonalratc minimal re- 
durhon nf nrKonac carbon corveentration in the parlicuiale 
of aerated dW|'(T aewa*e-ae^water mixturea over 24 hr. 
doder anaerohic condUiona no aignificaot decreaae in or- 
X>inir carlatn rrmcentration U seen for perioda up to a 
month, probably due to irrcomplete nxidatirm of orxanica 
by aolfale. It %eem» tbua Infical U> extend the no-mobiliu- 
tiiin hvpidheaia to the nr^knic fractinn of aewaxe particu
late that tearhex the nearby reduced aedimenta. Offtanic 
carlMin concentrationa 1/2) in acwa«e particulate 1^4%), 
natural parlicu(a<e and the lop 4 cm of eorca B20 and 
H'il I) 1%) would then imply a ratio rrf about 2 Ui I for the 
fntea of xrHimrnbition nf natural particulate over Ihet of 
aewAKe origin in the area of Iheae cortx. Thi* \% about (he 
ralin that woiiM eipiain the cnnccnlrallona of 2n, Af. Cr, 
ami Cu at the surface of lhe*e corea if data conalateat with 
that of S(X:WU(* are u**d for conceMratiorM of melAla in 
r^waee parltrulafe. (That ia, 2k 7200 mx ki'^ in xewaxa 
partiniUte; IMfl mx kf*’ in natural particulate; 2400 mg 
kx * in (be («>p 4cm MlIITOand B2I.)

Hv iiilcxrating (he total ma.w of nrcanic carbon accumu
lated near the mitfall. Myer* hsx eftlimated that only abtml 

of the loin) aewaxe orxanlc carbon can be accounted 
for in the reduced eedimenU. Since «a are hypolhcaizing
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that no aifniriraul roobiiirafion of any kind U lakmx p)nr.« 
in tbia area, it iarrurial to verify (ha( Ihia ia ronaislenl with 
the aljuatie lrana|Mirt ami arttlinx charactrrialira of the 
aeivaxe partirulale. Figure 4 preaenla lypiraJ reaiilla oh- 
lained in the lnU>rn(i>ry witli a ncdimrnt«t»on column. FiraJ 
il ahould he noted that wilhirt the acaKer of the data, titr 
metal* wem to M(Ue at (he *ame rnte ax (he bulk of the 

linrliriilale. Thin wan implicitly axaiimed in the pre
ceding diaeuxtion.

Second, the dramatic differenrra brlween the aedimen- 
tatinn veloriliea rilHerved in undiluted aewaxe and in xew- 
axe- xeawatei mixlure* can be *h«twn tt« (w primariW an ef
fect of the ditulion: Thronxh aerial ditiilioiia and mtilli- 
level aampling of the aerlime.nliiliun rolumti, interactiuo*— 
norculatiim, coaxnlntion—between pa/I idea can be demnn- 
atrated to take place, increasing apiurriit xedimerilatinn 
velocilira of the auxpenxion* more ronceptrated in aewngr. 
{Sedimentation velocdie* can he greatly uvereatimnted in 
aedimentation cobimn exfwrimenta. There ia no easy way 
In meaeure whal actual aedimentation veloritie* are for (be 
high dihilion nf Mwage in tlie plume, ainre even for ihe 
maximum aewege-aeawater dihtVion* praclirable in the 
laboratory (1:30), particle interaction can Iw xhnwn to take 
place. Il xbrntld al*o be noted lhal roinparinon of varinna 
aedimentatinn column eiperimenia i« rendered difficolt t>y 
the critical importance of (he poailinning of (he aampler.| 
By u*e of an average plume height of 20 meteri and maxi
mum aetUing time of 24 hr it ia eatima(cd (hat only the*e 
particle* with aedim«i\tatiivn velocitie* in exce** of (0'> rm 
aec*' will reach the reduced aedimenta. For experimenta at 
1:10 dilution*, .112% of the loUl aewage pactiriiUip it 
found to aellle faalcr than 10'^ cm aer*Tht* can he naid 
(n be cnnaiilent with an eatimate of 0.5% of the Inlal aew- 
aga particulate xcltling in the reduced Mdimenla adjacent 
(olhe outfall.

FjiUmaling that half a percent of the total auapended 
aolid ma*a diacharged through ihe outfall in 197} 0.10 ing 
1.“' X 6.4 10*' I.) aelllea over an etea of about IS km*, one 
nblaina an average *edimentati»r> rale of about (> mg year'' 
cm~* for the xewage particulate over the reduced area. Thia 
I* (o he compared with 9 mg year”' cm"** rep<irled by 
Kmery (/•?) aa (he natural aedimentation rate in thi* region. 
However,'in Ihe Immediate vicinity of (be outfnil, Ihe aedi- 
meptatiiin rata of aewage particulate I* likely to he much 
higher than (he computed average vabia m* that lurme ex
planation ha* to he found for the eipecled 2 to I ratio tif 
natural aewage aerlimentation ralea over mrex H20 and 
H'il- In thi* rrapecl, it ahoiibl be noted (hat the interac
tion* fdxwrved among particle* in aedimeniation column 
experimenta are likely to take place in ihe plume aa well, 
and that the aedlmentaiion rate nf natural partictilnir ia 
probably irtcrcaaed aignifiranUy by the preaence of the aew
age particulate. Thia point ha* Keen made hy Myera aa ha* 
the pfobaWe intreaae in priwluctivity and th>i* ir» "nnlural 
particulate'"—near the oulfall. Further aiotly ia indicaled 
for Iheae phenomena, '('he relative *r<l{mentatiun rate* of 
natural and aewage parlicuUie implied by the rHomohiliza- 
(iim hypnthexia Hi> nnl aeem unlikely in any caae.

It reinaina In explain the reintive enrichment of lead and 
cadmium. A (xosibte explanalitin ia that b-nd and cadmium 
arc much more abundant than cx)wcte«l in Ihe "nadirar' 
particulate near the lailfall. Thia could lie medinled by 
preferential uptake of thi-*e melnla by miirmirgmuam*. An- 
other expUrralion ia lhal lead and cadmium pnriiclr* ecitle 
faater than the hulk aewage |Mr(icidnle. I lota aiirh aa pre- 
aemed in Figme 4 do m>l confirm of ctuUrodirt IhU 
liilily, hut the mnaialency of lead and cadmium with other 
melala In Figure 1 argue* agaioat il. M*u it ia intriguing to 
Aote that lead and cadmium are the only iwo mrlnla for

which aetlling of airlairne parcirle* ciaild Cfiolrilmte aigniTi. 
eanlly lo the defMwition in the aedimenta (/«). hlixTulalion 
nf Iheae particle* with aewage particulate In the water col- 
iimo oMdd lead lo Ihe relative ennehment of feed and cad
mium in the aediment.

Wh.levM Ih. •nr.h-ni.m of cnriohm.nl, it -hmiM h. 
noted I Inn .inre imly II .Vn of Ihc l.|.|j, 
p>»l<il«(e<( In 11.111. in Ih. rnhind ai.a, mn a .mall >u|i- 
pirmenUor »oufr. nr diffarenlial Milling iKhavinr of l«.d 
•nd CKfmilim wrndd ..plain Iht t.Uliv. .nrirhm.nl in Ih* 
•rdim.nl« •djarcnl In Ih. nuK.II. Blucid.lion nf Ih. .rlu.l 
mKh^imn invnivMl in difrercnliating Ih. fal. of Itad and 
cadmium from that nf olh.r maula i* clearly ah impnrlnnl 
•ran for further rntmteh. So far mar* merely tpMuUtinf.
ronefutmn

In Ih. particular caa. of thr l,n» Angein County awig* 
oulfall ayalam. it arrma lhal much inaighi ran h. g.innl 
inln Ihe farlnra lhal govern the fal. of Inc. m«UU by 
uaiog chemical nguilibrium mnd.li. 11 ia argiwd lhal nielal. 
Iranaporin) in Ih. farndd Irwl In be aolufailiiad hv dilu- 
lion .nd uiid.linn and that ih. oh>cliv.-nol iiMMaarily 
drtir*hl.-of rfracliv. male diaperaion u well met in Ihrir 
Mae. An eclremrl.v aimpl. inlerplfUliim of t.ialiiui data 
on Iht m.ul conl.nl of Ih. mlured ledira.nla near lha 
nuir.ll ia propoard. whm. Ih* only .ignilicanl pharHimcnun 
la • mi.mg nf "n.lural'' and a*».|. parliculal. wilhoul lig- 
ninront mohiliuiion nf any hind for mo.1 raelalt. Coiuia- 
Irnl with thi. ini.rpreutiiin ia aa nlimila that on Ih. 
order of l« of Ih. loUl aeivag. particulate—and )» of Ih. 
loUl aewage melala_ia dep<jajud. Myei, hu niinulml 
lhal 0.6» of lha Mnaft organica could be accounted for in 
thiM a«lim.nu. DiffarencM in lb. fal* of varinoi mcl«U 
can. in anm. cam. be aiplainad on Ihe ham of diffnent 
chemical behavior—e.g., thr more aniuhl. characleriilica of 
cohall, nichel. and mancanne-whil. in nthw cam, differ- 
encM in phyaical lardimmlalion, llorcul.lion) or biological 
Imirronrg.niam opuh.l behavior have In be poatulalcd to 
etpitin the data aa ia lb. caK for lha relative enrichment 
of lead and cadmium in Ihe reduced aedimanla.

Thie aludy pninU nut imporUnl tetearch neadi in the 
area of analyliral chemimry of weatamlera an well a- in lha 
area of phyaical trenapnrlalinn pmcmee in cnaaUI wairta 
Rparifirally a new direct or indirect method of evaluating 
the oiidalion raductinn level of reduced eololiona ehmiM 
be devcln|>ed, end much theoretical and aiperimcnUl re- 
aearch <m the intecarlinn, of auaprndcd particulate metier 
ia nereaaary lo upgrade our undentjnding af lha fata of 
metal pollutanta in waale water.

Il ahMild he emphaurrd that the very reduced and 
meUI-rich nature of the JWPCP aewage ie not typical of all

aewage diarhargni from marine MilfalU. for r.ample, Chen 
*1^ Uobetgi INI have fiaind Ihe melela in the law Angelaa 
City -ewage to he rather etaily toluhiliied in eontcaat lu lha 
ailuation in the U» Angrle- County aewage—reflecting aa 
lur^ly the diffcrencea in Ireilmenl priK-nae*. Krtmaom 
of lha mrlhiafologiaa uwd in thia aludy to other parlicuUr 
ailuatinna it rrrUinly warranted; eilroainn of the reiulla i,IHil.
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February 15,1978

Mr. Bruce Brott
Minnesota Pollution Control Agency 
1935 W. County Road B2 
Roseville, MN 55113

'-L-' ' .• -

\J
;a>. .

Subject: Metro WWTP Ash Disposal Project 
Dear Mr. Brott:
Enclosed is the operational report form for the month of January.
Lagoons No. 1 and 2 have been completely excavated and no more ash 
will be deposited on the landfill until our interim ash disposal 
report is submitted to the Agency.
If there are any questions, please contact us.
Very truly yours.

Bernard J. Harringtw 
Director of Engineering
BJH:WGM:bdw
Enclosure
cc: Roger Acton, MWCC/attachment 

6. W. Lusher, MWCC/attachment 
W. K. Johnson, MWCC/attachment

1010068
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TOr-'>lINNi:S0TA POLLUTION CONTROL AGENCY 

Division of Solid Waste 
1935 West County Road B2 
Roseville, Mi; 55113

Facility Name 

Permit Number

OPERATIONAL REPORT 

MONTH OF January . 19J8. 

Metropolitan Waste Control Connission

SW-189 Operator: Name

Address

Phone

I. SOLID WASTE

,----------------------------------------------------------------------------

SOLID WASTE DEPOSITED A’ehicles Cubic Yds. Type^

Commercial vehicles 
packers 10 cubic yds. 
and over
Vehicles under 10 
cubic yards
Private vehicles: 
auto, pick-up and 
trailers

14 79,532 0

TOTALS

Types: R-residential I-industrial C-commercial
A-agricultural O-other (explain, demolition debris,

tires, trees, etc.)

0 = Incinerated Sewage Sludge Ash

MPCA-589 1010067
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V. PROGRESS REPORT (status of construction and/or operation).

^ Excavation of ash ponds and disposal of matpn'al inn'K comoTete as of 

January 31, 1978

VI. OPERATIONAL PROBLEMS AND REMARKS 

None

Signature

MPCA-589
G



^ .II. • TOXIC AND HAZARDOUS PASTES 01453

TYPE AMOUNTC^ds. or gal.) Vehicles Origin^

TOTALS

^Origin: Place of generation, be specific

B. If Toxic and Hazardous Wastes are received and transported away 
from the site, give name of permitted facility at which they are 
deposited:_____________________________________________

I. RATE OF SITE UTILIZATION

A. 1. Area presently being filled (wixh respect to site plans) 
Central and Southern areas

23 acres

feet

2. Amount of land used: _________
3. Height of Lift: 2 to 3

B. Cover Material
1. Amount used ______________

2. -. Source and Type Surplus excavated earth material from

acres of sq. yds,

cubic yards

construction sites at Metropolitan Wastewater Treatment Plant 

IV. ANALYSIS OF GROUNDWATER MONITORING (as identified in plan).

JCPCA-589
• C . ■ ' ■'i

1010065
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IJJjNN. POIXOT/ON 
fiSJ-MROL AGENQ^

Metropolitan Waste Control Commission

Hydrogeologic Investigation of 

Ash Disposai Site on the 

St. Paui Landfill

CH2M
SSHILL

A JOINT VENTURE
December 1979

1110202
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\

CH2M
KHLL

A JOINT VENTURE

December 5, 
L10772.K0

1979 Reply to:

James E. Schwing, P.E. 
CH2M HILL
7851 Metro Parkway, #205 
Minneapolis, MN 55420

Mr. Richard J. Dougherty 
Chief Administrator
Metropolitan Waste Control Commission 
350 Metro Square Building 
7th and Robert Streets 
St. Paul, Minnesota 55101

Dear Mr. Dougherty:

Subject: Hydrogeologic investigation of St. Paul landfill

Attached is our report of the hydrogeologic investigation of 
the abandoned St. Paul landfill relative to use of this area 
for disposal of ash produced at the Metropolitan Wastewater 
Treatment Plant.

The study reported herein was authorized by the Commission 
in their letter to CED/CH2M HILL dated 28 September 1979. 
This report discusses the effect on the ground water that 
the previous ash disposal project caused at the St. Paul 
landfill in light of other influences on the ground water at 
this site caused by previous landfilling practices and 
external influences on the landfill's ground water quality.

We appreciate the opportunity of providing this service to 
the Commission and we will be available for any subsequent 
questions you may have concerning this report.-

V^cy truly yours,

ernes E. Schwing j
Project Manager

^ • - - ; ' -T't-; '

1110199
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I hereby certify that this plan, specifica
tion, or report W8is prepared by me or 
under my direct supervision and that I 
am a duly Registered Professional En
gineer under the Laws of the State of

Date Reg. No.

[
[
[

I
I
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SUMMARY AND CONCLUSIONS
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This report presents results of a study to determine if 
there was an adverse impact on the ground water quality 
following the disposal of sludge incinerator ash by the 
Metropolitan Waste Control Commission on the abandoned St. 
Paul (Pigs Eye) Landfill.

The St. Paul Landfill was operated from about 1956 to 1971 
and contains residential, commercial, and industrial wastes 
and chemicals. In December 1977, through January 1978, the 
Metropolitan Waste Control Commission (MWCC) applied 136,000 
cubic yards of ash, two to four feet thick, over 31 acres of 
the abandoned landfill. Up to six inches of topsoil was 
then applied on top of the ash and seeded.

The landfill and ash disposal site is located on an alluvial 
bar, with the ground water levels directly influenced by the 
stage of the Mississippi River. Most of the ground water 
beneath the study area enters as surface water from either 
the Mississippi River or Battle Creek north of the ash 
disposal site and exits as surface water into Pigs Eye Lake 
and the Mississippi River to the south of the site. The 
ground water gradients and flow rates across the ash dis
posal site are very low and not constant.

Six months prior to the ash disposal, the MWCC began sampling 
the ground water from a monitoring well network on the ash 
disposal site. The water levels in these wells were measured 
and ground water samples were taken and analyzed for various 
parameters, such as heavy metals, pH, and alkalinity. It 
was determined from ground water samples prior to the ash 
disposal, that the ground water did not meet drinking water 
standards.

The monitoring data indicates that some change did occur in 
ground water quality (Table 6), but these changes also 
occurred in water from a well that was up-gradient of the 
ash disposal site, and also in a down-gradient well not 
presently affected by leachate that has percolated through 
the ash. This suggests that the indicated changes in ground 
water quality are from a source other than the ash. A 
detailed evaluation of the other possible sources or the 
mechanisms was not made, but indications are that the 
changes were due to a decrease in pH. This decrease in pH 
could increase the solubility of certain metals already 
contained in the landfill.

1110197
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The magnitude of the apparent change in ground water quality 
was small and is of reduced importance considering that the 
ground water quality did not meet drinking water standards 
prior to the ash disposal. Also, since the site is 200 feet 
below areas where shallow ground water is used, and the 
bedrock aquifer discharges into the Mississippi River flood- 
plain, the ground water beneath the site is no threat to any 
usable ground water supply in the Twin Cities area.

Results of this study indicate that ground water changes 
have not been due to the bverlayment of ash. Further over- 
layment of ash would not have a deleterious effect on ground 
water quality. For these reasons it is recommended that the 
Commission proceed with the proposed project to dispose of 
additional ash on the St. Paul Landfill.
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INTRODUCTION

PURPOSE AND SCOPE
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The purpose of the study reported herein was to determine if 
there was an adverse impact on the ground water following 
the disposal of sludge incinerator ash by the Metropolitan 
Waste Control Commission (MWCC) on the abandoned Pigs Eye 
Landfill. The ash was generated at the MWCC's Metro Plant 
and disposed on this site during the winter of 1977-1978.
The MWCC proposes to dispose of additional ash from the 
Metro Plant at this site. From the results of a monitoring 
program of the past ash disposal project and available 
information on the hydrogeology of the site, the technical 
feasibility of the proposed project will be assessed.

The scope of this study was to determine if:

1. Leachate has migrated from the past disposed ash, 
through the refuse and soil, to the ground water, 
and was sampled by monitoring wells.

2. Ground water quality as it existed prior to depo
sition of the ash was not adversely impacted by 
the ash disposal.

This report will discuss the history of the ash disposal 
site and a general overview of leachate production and 
attenuation. Then the physical setting of the site, in
cluding subsurface geology will be presented. Results of 
the ground water monitoring program instituted by the MWCC 
at the landfill will be analyzed to determine ground water 
flow rates and if there are any apparent changes in ground 
water quality.

Because of time limitations on this project, only informa
tion that was readily available was used. Information for 
this study was obtained from the MWCC, Minnesota Pollution 
Control Agency (MPCA), U. S. Geological Survey, and the 
Metropolitan Council.

HISTORY OF SITE
The ash disposal site is located on the abandoned St. Paul 
(Pigs Eye) Landfill north of Pigs Eye Lake and adjacent to 
the Metro Plant. This landfill was operated by the city of 
St. Paul from about 1956 to 1971. Residential, commercial, 
and industrial refuse was deposited in the landfill. Indus
trial chemicals in liquid and containerized drums were also 
put into the landfill (Ref. 1). Up to two lifts of refuse, 
each being six feet deep, were deposited over an area of 
about 80 acres. An estima:ted 8.23 million cubic yards of 
refuse are contained in the landfill (Ref. 2).
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In November 1977, a permit was issued by the MPCA to the 
MWCC allowing 150,000 cubic yards of sludge incinerator ash 
to be spread over the abandoned landfill. A copy of this 
permit is contained in Appendix A of this report.

Starting in December 1977, and finishing in January 1978, 
sludge incinerator ash from two ash lagoons east of the 
Metro Plant was spread over about 31 acres of the landfill. 
The depth of the ash varies from two to four feet, with 
approximately 136,000 cubic yards of ash applied. Following 
the ash disposal, six inches of topsoil were applied on top 
of the ash and then seeded with grass.

GENERAL THEORY OF LEACHATE PRODUCTION AND ATTENUATION

The following is a general overview of leachate production 
and how its strength is attenuated as it passes through the 
soil and is mixed with the ground water.

Leachate is water that has come into contact with solid 
waste in a landfill and has been contaminated with elements 
or' compounds extracted from materials in the landfill. The 
primary source of water for leachate production is rain that 
infiltrates into the soil. However, if the landfill is 
below the water table, ground water can also be a major 
contributor to leachate production.

The quantity of leachate generated by infiltration is 
dependent on the water balance for the site. This includes 
precipitation, surface runoff, evapotranspiration, and the 
field capacity of the landfill. The field capacity of a 
landfill is the moisture content at which gravity drainage 
of water will occur. The field capacity must be reached 
prior to the generation of leachate. The Pigs Eye Landfill, 
due to its age and because it is partly below ground water, 
probably attained field capacity many years ago. Water 
balance methods are described in a number of sources, but 
generally, 40 to 50 percent of the annual precipitation 
enters a sanitary landfill and results in leachate (Refs. 3 
and 4) .

Leachate quality is dependent on many interacting factors: 

Composition of the solid waste 

Age of the landfill 

Water content of the landfill 
Thickness and compaction of the solid waste 

Type of surface cover over the landfill
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The type of waste in a landfill is generally the most 
important factor determining leachate quality. This is 
especially important when considering that the Pigs Eye 
Landfill contains industrial wastes and chemicals.
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The age of a landfill is also important, because the con
centration of constituents in leachate generally decreases 
with time (Ref. 5). Attenuation, or the reduction of 
leachate strength, as it flows through the soil can be from 
physical/chemical changes resulting from contact with soil, 
biological changes from microorganisms, and dilution within 
the ground water. Physical/chemical changes include; 
chemical precipitation, ion exchange, adsorption, oxidation- 
reduction, and chelation.

Biological changes occur from soil microorganisms utilizing 
organic compounds in the leachate. This biological activity 
reduces the concentration of organic compounds, but can also 
increase the solubility of metals by creating a reducing 
environment (anaerobic) and producing organic acids or 
carbon dioxide resulting in lowering the pH. It is generally 
felt that the large amount of carbon dioxide that is generated 
in a landfill combines with leachate to form a weak acid.
This increases the leachate's ability to dissolve chemicals 
from the solid waste. The addition of lime on a landfill 
can be used to keep the pH high enough to minimize the 
mobility of metals.The ash that was deposited on the 
landfill contained a large percentage of lime, due to condi
tioning of the sludge with lime prior to dewatering. There
fore, it was felt that the addition of the ash could increase 
the pH of the leachate, thereby reducing the mobility of 
metals.

Upon entering the ground water, leachate strength is reduced 
by diffusion and dispersion. Diffusion is due to the 
concentration difference between leachate and ground water. 
Dispersion occurs as a result of physical mixing from flow 
around pores and fractures in the subsurface aquifer.
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PHYSICAL SETTING

The ash disposal site overlies a portion of the abandoned 
Pigs Eye Landfill. The site is located on an alluvial bar 
on the east side of the Mississippi River floodplain, 5 to 
15 feet above the river and about 200 feet below the general 
land surface outside the floodplain. Figure 1 shows the 
general study area location. Except for Pigs Eye Lake to 
the south, the area is surrounded by industrial facilities. 
These include a large railroad yard to the east and north, 
petroleum and industrial molasses storage and loading faci
lities to the northwest and west, and the Metropolitan 
Wastewater Treatment Plant to the west.

It was noted during a site inspection on October 12, 1979, 
that the entire area is relatively flat, covered with vege
tation, and harbors considerable wildlife. The old landfill 
is clearly evident where the previous ash disposal project 
did not cover the landfill.

GEOLOGY
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The alluvial bar that the landfill is on has been submerged 
several times in the past, being located in a floodplain. 
Test borings by the Soil Exploration Company (SEC) indicate 
that the area has alternated between alluvial bar and marsh 
at least four times (Ref. 6). The application of solid, 
waste, and later ash, has elevated and stabilized the area 
somewhat. In addition, the area has been flooded period
ically during high runoff periods, and this will probably 
reoccur in the future; however, flood control dikes and the 
increased elevation should decrease the frequency.

Soil Exploration Company's test borings indicate that sub
surface conditions vary greatly beneath the site. Lenses 
and layers of sand, silt, clay, muck, and peat interfinger 
to bedrock, which is limestone of the Prairie du Chien 
Group. Depth to bedrock ranges from about 20 to just over 
100 feet across the site. An old bedrock river channel runs 
from the north to the south through the area. Eigures 2 and 
3 are east-west (A-A') and north-south (B-B') cross sections 
of the general site area shown in Figure 1.

The U.S. Geological Survey topographic map of the area shows 
that prior to 1967, Battle Creek flowed diagonally across 
the site from northwest to southeast (Figure 1). The creek 
was rerouted along the west side of the ash disposal site 
between 1967 and 1972, as shown in Figure 4. Figure 4 shows 
some physical features and test boring locations at the ash 
disposal site. A cross-section (C-C) from Figure 4 was 
prepared from the test borings by the SEC and is presented 
in Figure 5. This figure shows the variability of the 
substrata.
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MONITORING WELLS

Prior to the ash disposal, the SEC installed numerous 
monitoring wells in the southern half of the landfill site 
during investigations for a proposed coal handling facility. 
Some of these wells were used by the MWCC for their moni
toring program. In 1977, the SEC installed three more 
piezometers in the northern half of the ash disposal site 
for the MWCC. Currently, the MWCC monitors ground water 
levels and quality from four wells in the ash disposal site. 
In addition, some historical ground water levels and quality 
data were available from four additional wells. The loca
tions of these eight monitoring wells are shown in Figure 4, 
with Table B-1 in Appendix B presenting the known construc
tion details for each well. Figure 6 shows a cross section 
of these monitoring wells.

Over the years, as new wells were added to the MWCC moni
toring system, and others destroyed, the wells were renum
bered several times, often with overlapping numbers. To end 
the duplication of numbers, the entire well network was 
renumbered. Table B-2 in Appendix B shows the new numbers 
as well as the previously used numbers for correlation. 
MPCA's six digit well number should be retained on ground 
water level and quality data reports submitted to that 
agency.
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GROUND WATER MOVEMENT AND QUALITY
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PIEZOMETRIC SURFACE

The landfill area is completely surrounded by bodies of 
surface water. Ground water levels are directly influenced 
by changes in the stage of these adjacent bodies. The 
Mississippi River is the dominant factor controlling water 
levels of both the surface and ground water at the site.
Since the Mississippi River flows south, the overall move
ment of ground water beneath the site is also to the south.
On a smaller scale, however, the orientation and permea
bility of the underlying sediments causes considerable 
variance from this general southward flow.

Figures B-1 and B-2 in Appendix B are a series of contour 
maps of the ground water table beneath the site prepared 
from monthly ground water level data collected by the MWCC 
since March 1979. The October 1979 measurements were taken 
by CED/CH2M HILL during an inspection of the site. The 
ground water configuration most commonly found during the 
monitoring program is presented in Figure 7. These ground 
water contours are generally accurate to show the direction 
of ground water movement and the slope of the ground water 
table. The hydrogeologic regime is very complicated when 
the subsurface materials are laterally and vertically mixed. 
Several more wells, a few surface water staff gauges, more 
geologic data, and a longer period of water level records 
are needed for a more precise picture of the water table in 
this area. However, the present information is sufficient 
to generally predict the fate of the ground water in the 
landfill, considering its intended use and past landfilling 
practices.

Examination of Figures B-1, B-2, and 7 reveals several 
interesting phenomena. There is an apparent zone of higher 
permeability extending from the northwest (well 101) to the 
southeast (well 104). This orientation corresponds with the 
old channel of Battle Creek and is more than likely directly 
related to it. As the stage in Battle Creek rises, ground 
water levels in this more permeable zone respond faster than 
those outside the zone and a ground water divide develops.
The divide extending from well 101 to 104 splits the ash 
disposal area in two. Ground water to the south of the 
divide flows to the south and southwest while north of the 
divide it flows north and northeast. This ground water 
configuration was the most common found and is shown in 
Figure 7. On two occasions, the ground water flows uni
formly south and southwest across the ash disposal area.
This probably corresponds to a period of continued high 
surface water stages vrfien the ground water is at equilibrium 
with the regional flow pattern established by the Mississippi 
River.
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The October 12, 1979 water table contours in Figure B-2 show 
the effects of about a 2 foot rise in the stage of Battle 
Creek in the vicinity of wells 106 and 108. This was due to 
the effect of a beaver dam on the water level in Battle 
Creek.

GROUND WATER GRADIENTS AND FLOW RATES

r

[
[
C
£
E
I

Ground water gradients are generally very low across the 
entire ash disposal site. The dominant factor controlling 
gradients and flow directions appears to be the stage of 
Battle Creek as transmitted through the old Battle Creek 
stream channel. Ground water generally moves into the site 
near well 101 and disperses to the north-east, south-east, 
and south towards wells 102, 104, and 106, respectively. 
There are occasional variations to this pattern, but over 
the period of record, this is the predominant flow regime. 
Examination of Figures B-1, B-2, and 7 reveal the following 
general conclusions regarding flow directions:

■ Ground water gradients across the ash disposal 
site are very low and not constant.

■ Well 101 is usually up-gradient of the other wells 
and is outside of the ash disposal site.

■ Well 102 is outside the ash disposal site and is 
usually down-gradient from the north-west corner 
of the ash disposal site and well 101.

■ Well 104 is in the ash disposal site and is almost 
always down-gradient from the bulk of the ash site 
and well 101.

■ Well 106 is outside the ash disposal site and is 
consistently down-gradient of ash site and the 
other wells.

Plow rates and travel times between wells and from the ash 
disposal area to the wells can be calculated by using 
gradients from Figures B-1, B-2, and 7, and estimated per
meabilities, as presented in Table 1. An estimated per
meability of 1000 gal/day/sq ft was used in preparing 
Table 1. This value was based on the permeability of clean 
sand and gravel (Ref. 14) that could exist in the old Battle 
Creek channel, and the estimated permeability of the refuse 
in the landfill.

The times shown in Table 1 reflect minimum travel times and 
do not take into account the observed changing of the 
gradients and flow directions over time. However, these 
factors would be very difficult to account for in deter
mining travel times. The following general conclusions can 
be made from Table 1 regarding migration of leachate from 
the ash to the monitoring wells during the time period since 
the ash was deposited.
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Table 1
ESTIMATED GROUND WATER TRAVEL TIMES

DATE OF 
WATER LEVEL

SAMPLE FROM
GRADIENT^

(ft/ft)
VELOCITY

(ft/day)

DISTANCE TRAVEL TIME
^ BETWEEN POINTS BETWEEN POINTS" 

(ft) (days)

3/79

r

L

L

[
E
I
[
[
I

4/79

5/79

7/79

8/79

9/79

101

101

eoa'^
104

eoa'^
104

101

101
EOA'"

eoa'^
eoa'^
101

101

eoa'^
104

eoa"*
101

101

eoa'^
eoa^

102

104

102

106

106

106

102

104

102

106

106

102

104

102

106

106

102

104

102

106

0.0032

0.0011

0.0032

0.0059

0.0052

0.0022

0.0033

0.0011

0.0033

0.0021

0.0027

0.0044

0.0011

0.0046

0.0032

0.0032

0.0045

0.0016

0.0060

0.0022

0.42

0.15

0.42

0.79

0.70

0.29

0.44

0.15

0.44

0.28

0.36

0.59

0.15

0.62

0.42

0.42

0.61

0.21

0.85

0.29

630

1660

220

740

480

740

630

1660

200

400

400

630

1660

200

740

500

630

1660

200

400

® using water level contours (figs B-1, B-2, and 7) and distance between points.
^ velocity = permeability x gradient; assumed permeability of 1000 gal/day/sq ft. 
c travel time = distance between points -h velocity, 

edge of ash disposal area.

1500

11000

525

940

690

2600

1430

11000

455

1430

1100

1070

11000

324

1760

1190

1030

7900

236

1375
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■ Well 102 is probably close enough to the edge of 
the ash disposal site so that leachate that has 
percolated through the ash has been sampled.
However, only a small portion of the ash disposal 
site would impact leachate flowing to this well.

■ Well 104 is probably exposed to leachate from the 
ash, being located in the ash disposal site. The 
portion of the ash site that would contribute 
leachate flowing to this well extends approxi
mately 100 feet to the northwest.

■ Well 106 is consistently down-gradient of the ash 
disposal site, but due to the low flow rates, the 
ground water that has been sampled from this well, 
has probably not been in contact with the ash.

It should also be noted that most of the ground water 
beneath the study area enters as surface water from either 
the Mississippi River or Battle Creek at the north and exits 
as surface water into Pigs Eye Lake and the Mississippi 
River to the south. Therefore, the ground water at the site 
is little more than very slow moving river water. This 
factor, combined with the possibility that the vrtiole area is 
periodically inundated by flooding, suggests that most of 
the impact from the ash disposal and the old landfill will 
be on surface water quality in Pigs Eye Lake and the Mis
sissippi River.

GROUND WATER QUALITY
This section will present and discuss the results from the 
ground water quality monitoring program conducted by the 
MWCC. In addition, the chemical and leaching character
istics of the ash that were deposited on the landfill will 
be presented.

Sludge Incinerator Ash Characteristics

The sludge incinerator ash that was applied to the landfill 
came from two ash ponds located east of the Metropolitan 
Wastewater Treatment Plant. This ash originated from the 
incineration of dewatered municipal wastewater sludge. The 
ash was sluiced to the settling ponds, with the supernatant 
from the ponds returned to the treatment plant.

Chemical characteristics of the sludge incinerator ash that 
was deposited on the landfill site are shown in Table 2.
The ash has a high pH due to conditioning of the sludge with 
lime and ferric chloride prior to dewatering. This also 
increases the calcium and iron concentrations in the ash.

A leachate test was run by the MWCC on the ash in the ponds 
on June 8, 1977. The test was performed using a leachate 
test prescribed by the MPCA, but which has since been re
placed by a new standard leachate test.
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Table 2
CHEMICAL CHARACTERISTICS OF METRO PLANT 

SLUDGE INCINERATOR ASH

01482

Parameter Concentration
October 1977* November 1977"

(mg/ kg) (mg/ kg)

[

[

L
[
[
[

L
I

Ag — 77

Al — 29,700

Ba — 166

Ca — 242.000

Cd 47 50

Co — 20

Total Cr 2,824 1,180

Cu 2,170 1,820

Fe — 15,100

Hg 0.11 Negligible

Mg — 12,600

Mn — 233

Ni 533 96

Pb 571 60

Zn 2,548 , 1,070

pH — 10.75

a Grab sample of ash collected and 
analyzed by the MWCC.

b Grab sample from ash lagoon
collected and analyzed by CHzM HILL.

I
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The test consisted of filling two glass columns with 100 
grams of ash. Distilled water was passed through one column 
and a one percent nitric acid solution through the other 
column at rates of one milliliter (ml) per minute. A total 
of 800 ml was allowed to pass through the columns with the 
first and the last 200 ml collected and analyzed. Results 
of this test are presented in Table 3, along with the Minne
sota Department of Health (MnDOH) drinking water standards.

Using nitric acid as an elutant gives the maximum metals 
concentration expected to leach from the ash due to the 
solubilization of metals at low pH. However, because the 
ash was to be placed on top of the old landfill and would 
not be exposed to leachate with a low pH, the MPCA used the 
distilled water results to analyze potential contamination 
by the ash.

Extrapolation of leachate test results to the expected 
leachate from a landfill is difficult. There are a multi
plicity of factors affecting a waste's leaching character
istics, both in the test and the landfill. The MPCA anal
yzed the ash leachate test by comparing the distilled water 
elutant results to the MnDOH Class A drinking water stan
dards. Since a standard leachate test does not account for 
changes in leachate quality from passage through the soil or 
dilution with ground water, the leachate results can be 
reduced by a factor of ten. This was the approach used by 
the MPCA in analyzing the results from the leachate test 
(Ref. 7).

[
[
[
[
[
[
I

Results from the ash leachate test were submitted to the 
MPCA for review. The MPCA stated that the test results 
indicated that metals in the ash were relatively insoluble 
and should not migrate from the deposited ash (Ref. 8). 
However, the MPCA did express concern over the concentration 
of chromium in the leachate test, because 80 to 90 percent 
was in the toxic hexavalent form. It was determined, 
although, that under the prevailing conditions at the ash 
disposal site, that hexavalent chromium would be reduced to 
the less toxic trivalent chromium (Ref. 9).

Another way to evaluate the potential leachate, from the ash 
is to examine the metal concentration in the ash pond super
natant. Table 4 presents the average concentration of 
metals in the ash pond supernatant for 1976. Comparing this 
table with the drinking water standards in Table 3, it can 
be seen that allowing for attenuation and dilution in the 
soil, the ash should probably pose no serious threat to the 
ground water quality.

Ground Water Quality Results and Discussion
Ground water quality monitoring was initiated in June 1977, 
six months prior to the ash disposal. There was a total of 
eight wells that were sampled, as previously described and
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Table 3
ASH LEACHATE TEST RESULTS
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Parameter Water Elutant
First 200 ml Last 200 ml

(mg/I) (mg/I)

Acid Elutant
First 200 ml Last 200 ml

(mg/1) (mg/1)

MnDOH
Drinking
Water

Standards
(mg/I)

Cd 0.01 0.01 0.05 0.10 0.01

Total Cr 6.30 1.05 3.90 4.05
b

Cu 0.85 0.05 0.71 2.20 1

Hg 0.6^^ 0.2'^ 0.8'" 0.2'^
—

Nl 0.09 0.05 0.34 0.91 —
r Pb 0.06 0.05 0.54 1.16 0.05

: Zn 0.03 0.02 0.06 2.82 5

r* pH 9.45 10.85 — —
6.5-8.5‘^

[
[
[
[

I

a Class A Standards, 
b Standard for Cr (VI) is 0.05 mg/I. 
c Concentration in ppb. 
d Standard for Surface Water Quality.

Source; MWCC; average of results from 
tests on 6/3, 6/16, and 6/29/77.
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Table 4
CHEMICAL CHARACTERISTICS OF ASH POND SUPERNATANT

Parameter Value 
(mg/1)

Cd <0.02

CN 0.056

Total Cr 0.57

Cu 0.11

Hg <0.001

Pb <0.10

Zn 0.11

.pH 9.3

Source: MWCC; average of monthly samples for 1976.

[
[

[
[
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shovm in Figure 4. Ground water monitoring results for 
these eight wells are contained in Tables B-4 through B-8 in 
Appendix B. The ground water analyses were performed in the 
MWCC Central Laboratory using the U.S. EPA Manual of Methods 
for Chemical Analysis of Water and Wastes (Ref. 12).

Data on the average ground water quality under the abandoned 
landfill prior to the ash disposal is presented in Table 5. 
Comparison of this quality with the MnDOH and U.S. EPA 
drinking water standards, also contained in Table 5, shows 
that the ground water will probably not meet drinking water 
standards without prior treatment.

The ground water quality is very close to the limitations 
for most of the metals, such as cadmium, chromium, and lead. 
Values for iron and ammonia exceed the standards or recom
mendations. In addition, the ground water contains a high 
concentration of organic compounds, as evidenced by the 
large chemical oxygen demand (COD). There are no set 
standards for COD or BOD; but the ground water could contain 
certain organic chemicals, such as chlorinated hydrocarbons, 
vdiich do have standards under the National Interim Primary 
Drinking Water Regulat^Lons (Ref. 10).

Results of the ground water monitoring program to date, for 
wells 101, 102, 104, and 106 are presented in Figures 8 
through 23. A summary of apparent changes in ground water 
quality that were indicated in the monitoring program are 
given in Table 6. As previously discussed in the section on 
ground water movement, well 101 is usually located up- 
gradient of the ash disposal site and is outside of the ash 
disposal area. Therefore, the ash deposition should not 
have an impact on the ground water in the region of this 
well.

Well 102 was found to be located down-gradient for most of 
the sampling, but is also located outside of the ash dis
posal site. However, given the ground water flow rate, this 
monitoring well is probably sampling leachate that has been 
in contact with the ash.

Well 104 is situated below the ash disposal site with ground 
water samples taken near the top of the water table. As 
previously mentioned, this well is probably sampling leachate 
that has percolated through the ash up to 100 feet up- 
gradient of the well.

Well 106 was found to be consistently down-gradient of the 
ash disposal site but due to the low ground water flow 
rates, it is unlikely that leachate collected from this well 
has been in contact with the ash.
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Table 5
AVERAGE GROUNDWATER CHARACTERISTICS PRIOR TO ASH DISPOSAL

[
[
[
[

I
[

Parameter Value 
(mg/1)

MnDOH 
Drinking Water 

Standards** 
(mg/I)

Cd 0.02 0.01

Cn 0.009 0.01

Cr 0.05 —
Cu 0.02 1.0

Fe 0.33 0.3

Hg- 0.5 —
Mn 0.67 0.05

Ni 0.07 —
Pb 0.05 0.05

Zn 0.13 5

, pH 7.7 6.5-8.5

COD 267 —
BOD 16 —

ALKALINITY 1338 —
TKN 135 —

NHa-N 132 —
NO3-N 0.75 10

a Concentration in ppb. 
b Class A Standards.
Source: MWCC; average results from sampling.

on 6/16/77 and 6/28/77 at wells 104 through 108.
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TABLE 6
APPARENT GROUND WATER QUALITY CHANGES FOLLOWING ASH DISPOSAL

PARAMETER WELL 101 WELL 102 WELL 104 WELL 106

Cd

TOTAL Cr 

Cr (VI)

Zn

[
[
[
[

I
I
E
I

ALKALINITY

NO APPARENT 
CHANGE

NO APPARENT 
CHANGE

NO APPARENT 
CHANGE

VARIES SLIGHTLY,
BUT BELOW 
DRINKING WATER 
STANDARD (1.0 mg/I)®

VARIABLE INCREASE 
AND DECREASE,
BUT BELOW 
RECOMMENDED 
DRINKING WATER 
STANDARD (2.0mg/l)‘’

SLIGHT INCREASE 
AND THEN DECREASES; 
NO DRINKING 
WATER STANDARD

AT DRINKING 
WATER STANDARD 
INITIALLY (0.05 mg/I):" 
INCREASES. BUT 
THEN DECREASES

INCREASES. BUT 
LEVELS OFF 
BELOW DRINKING 
WATER STANDARD 
(5 mg/I)"

INCREASES, BUT 
THEN STARTS TO 
DECREASE

VARIABLE, BUT 
DECREASES FROM 
ABOUT 8.0 TO 
65

NO APPARENT 
CHANGE

NO APPARENT 
CHANGE

NO APPARENT 
CHANGE

NO APPARENT 
CHANGE

INCREASES FOR 
TWO SAMPLES,
BUT THEN DECREASES 
BELOW RECOMMENDED 
DRINKING WATER ^ 
STANDARD (2.0 mg/l)*’

NO APPARENT 
CHANGE

SLIGHT
VARIABILITY

VARIABLE.
BUT INCREASES 
SLIGHTLY TO 
A LEVEL 
BELOW 0.2 mg/I

INCREASES. BUT 
THEN STARTS 
TO DECREASE

DECREASE FROM 
ABOUT 8.0 TO 
6.9

MnDOH Class A Drinking Water Standards.
Water Quality Standards for Drinking Water (Ref. 13).

NO APPARENT 
CHANGE
NO APPARENT 
CHANGE
NO APPARENT 
CHANGE
NO APPARENT 
CHANGE

VARIABLE. BUT 
GENERALLY BELOW 
RECOMMENDED 
DRINKING WATER 
STANDARD (2.0 mg/l)“>

NO APPARENT 
CHANGE

AT DRINKING 
WATER STANDARD 
INITIALLY (0.05 mg/I)" 
AND VARIES 
PERIODICALLY 
ABOVE THIS 
LEVEL

INCREASES TO 
A LEVEL OF 
ABOUT 0.5 mg/I, 
WHICH IS 
BELOW DRINKING 
WATER STANDARD 
(5 mg/I)"

INCREASES. BUT 
THEN STARTS 
TO DECREASE

DECREASE 
FROM ABOUT •
7.7 TO 6.7

NO APPARENT 
CHANGE
NO APPARENT 
CHANGE
NO APPARENT 
CHANGE
NO APPARENT 
CHANGE

VARIABLE. BUT 
BELOW RECOMMENDED 
DRINKING WATER . 
STANDARD (2.0 mg/I)

NO APPARENT 
CHANGE

AT DRINKING WATER 
STANDARD INITIALLY 
(0.05 mg/I)" AND 
VARIES PERIODICALLY 
ABOVE THIS 
LEVEL

INCREASES TO 
A LEVEL OF 
ABOUT 7 mg/I

INCREASES 
TO A CONSTANT 
LEVEL

DECREASE FROM 
ABOUT 7.7 
TO 6.7
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The movement of any possible contaminants in the leachate is 
dependent on the rate of ground water movement and also on 
the interaction of contaminants with material the ground 
water moves through, such as soil and refuse. Therefore, 
the fastest rate contaminants can move is the rate of ground 
water movement, but due to physical/chemical or oxidation- 
reduction reactions, the rate is normally less than the rate 
of ground water movement.

As shown in Figures 8 through 23 and stated in Table 6, 
there is no apparent change in the concentrations of cadmium, 
total chromium, and chromium (VI) in the water from wells 
101, 102, 104, and 106,. The concentration of copper in the 
water from these wells does not appear to change, except in 
well 101. The copper concentration rises slightly, but is 
still below the drinking water standard of 1.0 mg/1.

The mercury concentration varies in the water from the four 
wells, but is generally below the recommended drinking water 
standard of 2.0 parts per billion. Water from well 101, 
which is up-gradient of the ash disposal site, shows the 
only apparent change in nickel concentration. However, 
there is no drinking water standard for nickel.
The lead concentration in the ground water is at the drinking^ 

water standard prior to ash disposal and varies above this 
level after the ash disposal in all four wells. It must be 
noted that this increase in lead concentration occurs in 
well 101, which is up-gradient of the ash disposal site and 
well 106, where leachate from the ash should not have 
migrated to this well within the time period since the ash 
disposal. This apparent change in the water quality from 
the four wells also occurs with the zinc concentration.
Water from wells 101 and 106, neither of which should be 
affected by the ash, show greater increases in zinc concen
trations than does water from wells 102 and 104.

Assuming that the monitoring well's samples were represen
tative of the ground water and the wells were properly 
placed in the leachate plume from, the ash, the increase in 
the concentrations of metals in wells 101 and,106 suggests 
that the apparent ground water quality changes could be from 
a different source than the ash. Given the complex nature 
of the soil and landfill system and the interacting factors, 
it would be difficult to determine what is the exact mechanism 
and cause of the indicated ground water quality changes, but 
a few possibilities will be briefly discussed.

Increased solubility of metals could be the result of lowering 
the pH, reducing conditions, or increasing the concentration 
of the other competing metals. Soil generally reduces the 
solubility of most metals by reaction with solid soil surfaces, 
such as clays, sesquioxides (Fe and Al hydroxides), carbonates, 
sulfates, and organic matter. Other mechanisms include 
cation exchange, precipitation, and chelation.
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The ground water monitoring data shows that the pH of the 
ground water is gradually decreasing. The lowering of pH 
could result in the increase in the solubility of certain 
metal species that were already contained in the landfill. 
Taking into account only the effect of the hydroxide species 
on the solubility of certain divalent metals, lowering the 
pH by pne unit could increase the solubility of metals, such 
as zinc, by a factor of 100. However, the actual change in 
solubility would be different due to complex ion formation, 
competing reactions, adsorption, etc., and would be dif
ficult to predict, given the complex nature of the landfill 
system.

The decrease in pH appears to occur in well 101 before the 
other wells. Since well 101 is up-gradient of the ash 
disposal site and is highly influenced by water in Battle 
Creek, suggests that acidity could be flowing into the ash 
area and due to another source than the ash. Surface water 
from Battle Creek generally moves into the ground water 
along the old stream bed channel near well 101 and disperses 
to the north-east, south-east, and south towards wells 102, 
104, and 106. This water would be from surface runoff from 
areas north of the landfill, such as the railroad yard.
This surface runoff could contain acidic materials or various 
metals that were measured in the ground water.

The decrease in pH could also be the result of increased 
biological activity in the landfill due to fluctuating 
ground water levels. It should be noted that the ash has a 
high lime content, which would increase the pH of leachate 
percolating through the ash.

The pH of the distilled water that was passed through the 
ash in the leachate test described earlier, was raised to 
10.85 (Table 3). The addition of the ash to the top of the 
landfill should, therefore, have reduced the mobility of 
metals originating from the landfill. This could be a 
possible explanation for the lower apparent changes in zinc 
concentrations in water from wells 102 and 104, compared to 
wells 101 or 106. However, the pH in all four wells appears 
to decrease about the same extent.

Another possible source of the indicated ground water quality 
change is fluctuating ground water levels resulting in 
oxidation-reduction reactions that could increase the mobility 
of various metals. Also, since the abandoned landfill 
contains industrial wastes, chemicals could be originating 
from this source.

In summary, the increase in certain metals concentrations in 
wells that should not have been impacted by the ash (wells 
101 and 106), suggests that the indicated water quality 
changes could be due to a source other than the ash. In 
addition, the magnitude of the apparent change in ground 
water quality is probably of reduced importance considering
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that the ground water quality did not meet drinking water 
standards prior to ash disposal. The mercury and zinc 
concentrations in water from the wells appear to increase, 
but generally stay below even the recommended drinking water 
standards. Given that mercury is measured in the part per 
billion range, it is also possible that the variation in 
mercury concentration is due to analytical variations.

[
[
[
[
I
I
1
I
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' : i Minnesota Pollution Control Agency

PERMIT FOR METROPOLITAN WASTE CONTROL 
COMMISSION ASH DISPOSAL SITE

[
[

[
[
[
[
E

Pursuant to authorization by the Minnesota Pollution Control 
Agency, and, as applicable, in accordance with the provisions 
of Minnesota Statutes, including Chapters 115 and 116 and 473, 
Agency Regulations SW 1-12 and Agency Rules MPCA 1-13, plans 
are approved and a permit.is hereby granted to the Metropolitan 
Waste Control Commission for disposal of 150,000 yds^ of ash 
from MWCC Metro VJastewater Treatment Plant ash lagoons. The 
disposal site is located on 39 acres of the N^s of Section 10, 
T28N, R22W, Ramsey County, City of St. Paul.

The disposal site is described in an application dated 
September 26, 1977, with plans, specifications, and additional 
materials received through November 21, 1977, all prepared 
under the direction of C.R. Payne, P.E. , St. Paul, Minnesota.
This permit also provides for a monitoring system consisting 
of five wells located upstream, downstream, and within the 
disposal site.

SPECIAL CONDITIONS
1. This permit authorizes the disposal of 150,000 yds^ of 

incinerated sewage sludge ash only. No other material(s) 
may be disposed at the site.

2. All possible control measures must be implemented to prevent 
erosion of ash and soil from the site during and after 
filling.

3. Prior to disposal of ash, all proposed groundwater monitoring 
wells must be pr-npo-rly ing-HalloH anH qainpled. All WellS 
shall be sampled once per month for ■Hwr> mon-hhc; for background 
data. Wells must then be monitored on a quarterly basis.
In addition to measurement of static water levels, samples 
shall be collected from all monitoring wells and analyzed 
for gH, alkalinity, mercury, lead, copper, zinc, nickel, 
cadmium, ammonia, total chromium, and hexavalent chromium.

I
1935 West County Rood B2, Roseville, Minnesota 55113 

Regional Offices • Duluth/Brainerd/Fergus Falls/Marshall/Rochester/Roseville
Equal Opponunlty Employer 1110156
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The Metropolitan Waste Control Commission must submit a report/ 
on or before September 1. 1978^ analyzing alternative uses and 
interim methods for disposal of ash materials for the period to
December 31, 1981. The environmental impacts of any alternative 
uses and disposal methods must be adequately addressed in the 
report. '

GENERAL CONDITIONS

[

[
[
I
I
c
I
I

1. This permit shall not release the permittee from any liability 
or obligation imposed by Minnesota Statutes or local ordinances and 
shall remain in force subject to all conditions and limitations now 
or hereafter imposed by law. This permit shall be permissive only 
and shall not be construed as estopping or limiting any claims 
against the permittee, its agents, contractors or assigns, nor as 
estopping or limiting any legal claims of the State against the 
permittee, its agents, contractors or assigns for damage to State 
property, or for any violation of the terms of this permit.

2. The use of the disposal site shall be in accord with and limited 
to the disposal of ash material described in the plans and permit 
application and associated material on file with the Agency.

3. The disposal site shall be operated at all times in accordance 
with the provisions of this permit and any applicable statute, rule, 
regulation, standard, or order.

4. No major alteration or addition to the disposal site that would
materially alter the method or effect of disposal shall be made 
without the written consent of the Agency. ^

5. This permit may not be assigned or transferred by the holder with
out the approval of the Agency. The Agency may, in its discretion, 
hold a hearing on any request to assign or transfer the permit.

6. The permit holder shall allow the Agency or any authorized employee 
or agent of the Agency to enter upon any property, public or private 
for the purposes of examining and copying records, conducting inspec
tions, surveys, investigations, monitoring, sampling and otherwise 
obtaining necessary information pertaining to the construction, 
operation and environmental effect of the disposal facility, control 
equipment and control materials.

7. This permit shall not prevent the future adoption by the Agency of 
any rule, regulation, standard or order more stringent than, those now 
in existence or prevent the enforcement of such rule, regulation, 
standard or ord^r against the permit holder.

BruCr^wf\rott^~~^E.f Acting Chief 

Permits Section
Division of Solid Waste Division

Permit No. SW-189 
Dated: November 22, 1977

Robert A. Silvagni 
Director
Division of Solid Waste

1110155



DIVISION OF SOLID WASTE 

MINNESOTA POLLUTION CONTROL AGENCY

01S03

ov>-t ou

STATE OF MINNESOTA

PERMIT FOR CONSTRUCTION AND OPERATION
OF A

SOLID WASTE DISPOSAL SYSTEM HAS BEEN ISSUED

rk.

[

I

ISSUED TO
METROPOLITAN WASTE CONTROL COMMISSION

Name of Municipality, Co’rporatlon, Company, Person or Institution

Permit No. sw-is9

SUBJECT TO CONTINUED
CONFORMANCE WITH THE MINNESOTA POLLUTION 

CONTROL AGENCY'S SOLID WASTE DISPOSAL REGULATIONS

Ks I
■ Dir^clor/Divlsion tWos

Chief, Section of Stondords, Surveys ond Plon Review

Date November 22, 1977 _________________

I 1110154
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GROUND WATER MONITORCNG WELL CONSTRUCTION 
AND RESULTS
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TABLE B-1
MONITORING WELL CONSTRUCTION DETAILS

WELL
NO.

DATE
INSTALLED

TOTAL
(FT)

REPORTED DEPTH BELOW
LAND SURFACE

CASING FINISH
(FT) (FT)

MEASURED
TOTAL
DEPTH

10/12/79
(FT)

TOP OF 
CASING 
(M.S.L)

GRADE
ELEVATION

(M.S.L)

REMARKS

101 11/30/77 24.0 21'-2'' PVC 3' PVC SCREEN 23.1 705.80 702.8 PACKED WITH SAND TO 5 FT
BELOW GRADE; UPPER 5 FT
GROUTED

102 11/30/77 20.0 17'-2” PVC 3' PVC SCREEN 19.1 706.76 703.2 SAME CONSTRUCTION AS WELL 101

104 10/25/73 44 15'-2” PVC OPEN HOLE 13.7 703.36 700.2 DRILLED TO 44 FT ON 9/3/73
CASED ON 10/25/73 BY SOIL 
EXPLORATION CO.

106 10/73 — — — 19.0 702.52 699.7 INSTALLED BY SOIL EXPLORATION CO.

107 10/73 — — — 19.2 701.52 698.9 INSTALLED BY SOIL EXPLORATION CO.

108 10/25/73 59.7 21'-2” PVC OPEN HOLE 19.0 704.21 701.7 DRILLED TO 59.7 FT ON 9/14/73
CASED ON 10/25/73 BY SOIL 
EXPLORATION CO.

cn
ro

Cfl
0
01
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CH2M-HILL
10/79

101

102

103

104

105

106

107

108

TABLE B-2
WELL NUMBERING SYSTEMS AT PIGS EYE LANDFILL

MPCA
6/79-

60124

60220

60324

60418

60524

MWCC
3/78-6/79

1

2

3

4

MWCC
12/77-3/78

1

2

3

4

5

MWCC
6/77-12/77

1

2

4 

3

5

SOIL EX. CO. 
10/73

P-110D

P-110E

P-120

P-121

P-109

01
O
ffi



TABLE B-3
MONITORING WELL WATER LEVEL DATA

TOP ELEVATION DEPTH TO WATER LEVEL LAND SURFACE
OF CASING WATER TABLE ELEVATION ELEVATION

WELL NO. 
(CH2M-HILL)

DATE
(M.S.L.)* FROM TOP

OF CASING 
(FT)

(FT) (M.S.L.)'

101 10/12/79*’
^ 705.80 15.38 690.42 702.8

9/79 C 11.5 694.3 C
8/79 0 11.5 694.3 0
7/79 N 14.0 691.8 N
6/79 S 11.5 694.3 S
5/79 T 12.0 693.8 T
4/79 A 12.0 693.8 A
3/79 ^ N 12.0 693.8 N

11/30/77 T 690.1 T

102 10/12/79*’ 706.76 14.67 692.09 703.2
9/79 C 15.2 691.6 c
8/79 , 0 15.0 691.8 0
7/79 N 11.0 695.8 N
6/79 S 14.5 692.3 S .
5/79 T 13.0 693.8 T
4/79 A 13.0 693.8 A
3/79 <. N 15.0 691.8 N

11/30/77 T — 691.1 T

104 10/12/79*’
^ 703.36 13.44 689.92 700.2

9/79 C 11.7 691.7 c8/79 0 11.0 692.4 0
7/79 N 11.0 692.4 N
6/79 S 11.0 692.4 S
5/79 T 11.0 692.4 T
4/79 A 8.8 694.6 A
3/79 N 11.5 691.9 N
12/77 T

— 683.0 T

106 10/12/79'’ C 702.52 11.52 691.00 C 699.7
9/79 0 12.0 690.5 0
8/79 N 12.5 690.0 N
7/79 S 11.7 690.8 S
6/79 T 11.5 691.0 T
5/79 A 10.0 692.5 A
4/79 N 9.5 693.0 N
3/79 T 15.0 687.5 T

108 10/12/79*’ 704.21 13.05 691.16 701.7

107 10/12/79*" 701.52 11.93 ' 689.59 698.9

f
L

I
E

I
i
I
I

I
I
I
I

mean sea level datum.
** measured by CHzM HILL.

measured by Soil Exploration Co. 
Source; MWCC, unless otherwise noted.
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TABLE B-5
GROUND WATER QUALITY DATA FROM WELL 102

DATE

I (mg^-

12/77

<0.02

<0.05

<0.05

1/78

<0.02

<0.05

<0.05

3/78

0.01

0.05

9/78 12/78

<0.01 <0.02 

0.03 0.08

<0.05 ,0.15/

(mg/l) <0.02 <0.05 0.02 <0.05 0.25

.005
/6i\
(mgjiy <0.01 <0.01 <0.01 (^0j)2 •• <0.01

Cr (Total) 
(mg/l) <0.05 <0.05 0.55 <0.05 0.10

. l^t? Cr (VI) 
(mg/l) <0.02 <0.02 <0.01 <0.02 0.02

/^Hg

(mg/I)

TKN
(mg/I)

0.5

205

ALK
(mg/ICaC03) 1544

Total P 
(mg/I)

0.4

220

1711

0.2

170

175

1607

0.2 0.8 

250 220

260

1785 3275

<0.2 <0.2

8.2 7.8 7.9 7.6

1/31/79’ 2/28/79 3/20/79 4/20/79 5/17/79 6/79 7/79 8/79 9/79

0.02 0.02 0.02 0.02 <0.01 0.01 <0.01 0.02

(0.66.^ 0.04 0.06 0.05 0.04 0.04 0.04 0.04

0^ 0.0^; @) '4l05; 0.^

9.30 0.12 0.11 0.08 0.14 0.21 0.16 0.11 0.25

6^ <0.01 (ao? <0.01 <0.01 (tT015>

0.60 <0.05 <0.05 <0.05 0.05 <0.05 <0.05 <0.04 <0.05

<0.01 0.014 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01

© 0.2 <0.1 0.4 0.9 (3) (f? 1.5 0.3

250 235 230 250 205 240 270 250

2198 2128 2057 2056 2105 2103 2020 1956 1668

7.5 7.8 6.7 7.0 6.9 6.9 6.8

1 Samples collected were rusty brown in color probably due to sample contamination
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TABLE B-8
GROUND WATER QUALITY DATA FROM WELLS 103, 105, 107, and 108

Well 103

. ^ Cu 
I'P (mg/I)

Sig/i)

^ Pt> O'OZ. (mg/I)
Zn
(mg/I)

. Cd .
, 00 J (mg/I)

Cr (Total) 
(mg/I)

(mg/I)

^.0

O
t—*

Hg
(ppb)

NH.-N
(mg/I)

TKN
(mg/I)

ALK
(mg/I CaC03)

NOj-N
(mg/I)

NOi-N
(mg/I)

PO.-P
(mg/I)

COD
(mg/I)

BOD
(mg/I)

Fe . 
(mg/I)

Mn

12/77

<0.02

<0.05

<0.05

0.08

<0.01

<0.05

120

1090

1/78

<0.02

<0.05

<0.05

<0.05

<0.01

<0.05

<0.02 <0.02 

0.4 0.5

165

1464

Well 105

8/16/77 6/28/77 12/77

0.02 0.02 <0.02

0.05 0.05 <0.05

0.05 0.05 <0.05

0.05 0.03 <0.02

(001> <0.01 

0.05 0.05 <0.05

<0.02 

0.3 <0.2

210.0 135

210.0

1710 1043

1.51

0.04

0.09

7.8 7.6

280 

7.0

0.40

Well 107

6/16/77 6/28/77

0.03 0.05

0.09 0.06

0.05 0.04

■■''o.oi, <^01,

0.38

0.05 0.05

0.3

280.0

280.0

1745

0.78

0.02

0.10

7.9

465

47

0.30

0.14

Well 108

6/16/77 6/28/77

0.02 0.02

0.08 0.11

5X15'^ /loos'

0.04 0.16

Co,01 (^1)

0.05 0.05

0.8

5.0

9.0 

1200

0.47 

0.03 

0.14 

7.6 

235 

7.8 ■

0.23 

1.42

O
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iJeptember 1, 1978

Bernard J. Harrington
Director of Engineering
Metropolitan Waste Control Commission
350 Metro Square Building
Seventh and Aobert Streets
St. Paul, MH 55101

CERTIFIED HAIL 
(Return Receipt Requested) 

(Ho. 290627)

BE: Disposal of Grit, Screenings, and other Wastes
Metropolitan Treatment Plant, Ramsey County, UN

Dear Mr. Harrington:

During a ceeent fieia investigation, several problems were 
noted in the area immediately west of the ash ponds in 
the SWi of Section 10, T.28H., R.22W.

As you may be aware, grit and screenings from the Metropolitan 
Plant are being transported and dumped at the above location and 
it appears that contaminated leachate is flowing from the 
material into the adjacent low lands west of the dumping site. 
Depending on the chemical nature of the material, pollution of 
surface and/or ground water may result froio this type of dis
posal practice.

In addition to the grit and screenings noted at the site, two 
other types of wastes are being dumped at the same location.
One of the wastes is whitish-grey in color while the other 
waste material is red in color.

Since a solid waste disposal facility permit has not been issued 
to the Metropolitan Waste Control Commission (MWCC) by the 
Minnesota Pollution Control Agency (MPCA) Board for disposal of 
these wastes, it would appear that the HWCC is in violation of 
Minnesota Regulation 8W-5 which states in part that:

"It shall be unlawful for any person to establish, maintain, 
conduct or operate an intermediate or final solid waste 
disposal site os facility except as provided in these regu-. 
lations without first obtaining a permit from the Agency."

296-7324

.1010100
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Bernard J. Harrington 
September 1, 1973 
Page 2

Nat\irally, any assessment of disposal alternatives for wastes 
of this nature must be based on sound chemical information about 
the wastes. Accordingly, you are Iiercby requested to arrange 
for tho Metropolitan Waste Control Commission to perform a 
standardized leaching test (copy of procedure enclosed) on 
each of the waste types Involved. Results of all testa performed 
must bo submitted to this office within thirty (30) days of 
receipt of this letter.
In addition, It is requested that the MWCC prepare and submit 
a suitable solid waste disposal plan for those wastes within 
forty five (45) days of receipt of this letter. Said4>lan 
shall be based on the chemical results of leaching tests performed 
as well as on volumes and the physical nature of the wastes 
produced. Obviously, any such plan must also be consistent 
with all local, state, and federal rules and regulations.
Please contact this office if there are questions regarding 
those ratters.

Sincerely,

Daniel A. Coueau 
Soil Scientist 
Enforcement Section 
Division of Solid Waste

DAC:rrs 

Enclosure (1)
cc: Richard Howard, Department of the Army, St. Paul District,

Corps of Engineers, 1135 D.S. Post Office and Custom House, 
St. Paul, HN 55101
Ronald Harnack, Regional flydrolotist, UN Dept, of Natural 
Resources, Division of Waters, 1200 Warner Hoad, St. Paul, 
UN 55106
Keith Beaeke, U.S. EPA, Uli/WI District Office, 7401 Lyndalo 
Avenue South, Minneapolis, UN 55423

bcc: Bruce W. Brott, Chief, Permits Section, Division of Solid
WftStG
Richard A. Svanda, Permits, Water QuAAity Division
Perry Beaton, Facilities, Water Quality Division
Tim K. Scherkenbach, Enforcement, Water Quality Division

1010099



01520

,• i>;eZLnZV^ tr/.l^.j’rrs '^'> P-- 0,’ If you wnt a return receipt .vrite L cImL. . k
. a return receipt card, Form 3811 and a«a h ,?T„ h"";? V on

4. IfToTwarn''^-^"'''’''® RECFiPl R£qS£S?eV''''''- °'
endorse RESTRICTOI TEL!vERY*°n^*he^^^^^^^^^^ thVarf V“ch “' "’® «P<'fe«ee,
Item 1 of the return receipt card. ° article. Check the appropriate blocks in

S- Si»e Itiis mei« J,tf p„„„, i, I,

1 i010l02

Si
i r*

s.||i

ozM
o<

oK
EH
2
ou
2
oM
H
3

O
o.
<Eh
O
CQ
Ed
2
2
M
£

cy
m
T3
CO
oa:

c oiH
CO 

>>-H 
■P >

CD
rH
rH
mm

tH

o
0}

4->
CO
CO
3

OJ
rH
rH
•iH

>V
CO
o

3
cd
07
E
O
u
cCO
Q

2
Eh
£h

<



:s»-i65-o-H»i ats V 
(»pn jtific

IIVW 'IVMOlIVNlOjLNI HOj XOM 
—030IAOW 30«3A03 33NV»nSNI OK 008CSil€t -Snv

lujoj sd

TOTOU

...................... ......... Mj AH3An30 1VI03HS
MX ■■■' AH3An3Q 03i0IHJS3!l

»« • • (»,j,i,Mi ^
P^l ......... put lue^A «i t«oi4$ *i ^ Nt(nZ}«
T . S333 IHHOtUOJjr M^ssomus , _

3iV0 HO
HBVWJSOJ TO

7-^0 iss ■ m iWci
3003 dl7 OUH 3ms •'O cJ

SUfpXTlt^S ^XStTbg <5X5.an "DS£
•ON ONV 333H3S

uo:j.3tiTJj'BH *f pjcienjag 
janor> ois'em TreaTTodojiow oiiN^s

o

rsD
CD
C
c.
ro

■ r •, ■

Tzgio

^NAJJU Ju OEt..VE„ best

;Tma«k

* >»^i-0-S6E.n?- f



meTROPOLirnn 
Uifl/TE ■

' COflTROL
commi//ion
Twin Cites Area

350me7R0/0UflR€BU>C. 
7THt ROBERT/TMET/

/flinr pfluimn ssioi 
612 222-842J

01S22

October 5, 1978

t'-
1 : 19/8

MINN. POLLUTION 
CONTROL AGENCY

Mr. Daniel A. Comeau 
Soil Scientist, Enforcement Section 
Division of Solid Waste 
Minnesota Pollution Control Agency 
1935 West County Road B2 
Roseville, Minnesota 55113
Subject: Disposal of Solid Wastes

Metropolitan Wastewater Treatment Plant 
Letter of September 1, 1978 
MWCC Index No. 78-4007

Dear Mr. Comeau:
The purpose of this letter is to respond to your letter of 
September 1, 1978 to Mr. Harrington on the subject matter.
The CoiTHnission routinely disposes of only grit material removed 
in the plant grit facilities on the Metro Plant site. Screenings 
have for a number of years been hauled to a sanitary landfill for 
disposal.
The solid waste noted as red in color was in all probability 
floor sweepings and compound which were erroneously and inadver
tently deposited on-site. Floor sweepings are normally included 
with solid waste which is hauled to a sanitary landfill.
The whitish-grey solid waste noted is grit material from cleaning 
the lime slakers. This material consists of either limestone 
which was not properly calcined to lime or other rock material 
which is an impurity in the limestone used for producing the 
pebble lime. The amount of this material generated is generally 
limited.
The Metropolitan Wastewater Treatment Plant has historically-dis
posed of residual solids materials on site since the facility 
began operating in 1938. Only recently have past procedures 
changed: (1) incinerator ash, formerly sluiced for on site land
fill disposal, has been deposited since August, 1975 in ash basins 
for subsequent removal and land disposal elsewhere; and (2) 
screenings, as previously noted, are now disposed of to a sanitary 
landfill, whereas in the past, they had been landfilled on site. 
Consequently, only grit materials are presently disposed of on-site.

lOiOljg
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Letter to Mr. Daniel A. Comeau 
Minnesota Pollution Control Agency

Pace Two 
October 5, 1978

Your letter indicating that the disposal of grit on the Metro Plant site 
may be in violation of MPCA Regulation SW-5 is the first notification to 
our knowledge that these materials may require a permit at this time for 
the present method of disposal.
As the Agency is aware, the Commission is presently constructing over 
$150 million of solids processing facilities at the Metro Plant which com
pletely change the solids processing procedures at the plant. Apparently 
the subject of applicable grit disposal methods and facilities was over
looked in considering these facilities. The new facilities do provide for 
dry handling and storage of incinerator ash for subsequent off-site landfill. 
The new solids processing facilities also change chemical conditioning of. 
sludge from the lime-ferric chloride system presently used, to one relying 
entirely upon the use of polymers. Consequently, as the new solids pro
cessing facilities are placed on line in accordance with the schedule in 
the NPDES Permit issued June 1, 1978, the use of lime at the plant will be 
essentially eliminated; and the production of orit material from the lime
slaking operation will be eliminateST- - • - - . ^

As the Agency is aware, the Commission has ongoing a 201 Facilities 
Planning Study which directly affects solid waste disposal considerations 
and methods at the Metro Plant: Residual Solids Management Study (RSMS),
MWCC Project No. 75-01. The RSMS, initiated in May, 1977, has the objective 
to define and develop the most environmentally sound, cost-effective methods 
of processing and disposing of all residual solids generated at Comnission 
facilities. The study, presently projected for total completion ic-October, 
1979, will then determine the. best altecnin^I7or grit disposal^at....the 
Metra_Elftibt.

Based on historical grit disposal methods, the RSMS to determine the most 
feasible grit disposal alternative in coordination with other Commission 
residual solids disposal requirements, and the quality and quantity of 
grit as subsequently discussed, there appears to be no cogent reason at 
this time to accelerate any alternate disposal method implementation. There
fore, it is prnpncipH that the solid waste Plan for orit dicnncai rnn<;i<;t nf 
that which will be developed from the RSMS; and that the Aoencv provide its 
input to the study in terms of necessary data on grit requtred to_ de.fjne 
ana jna i vze sjjicab 16 a1 t'erTiaj;jy£..^tn?T?sri"meth^^ T:Tie"Aoencv determines
tRat a“"soTTd"vIa^'disposal permit is required forTRe present method of 
disposal, then the Commission will apply for a permit when application re
quirements are defined.
Information on the present grit handling methods, quantities, and quality 
are the following:
1. Grit removal and handling facilities are essentially the same for the 

two pretreatment systems at the plant: grit is removed in grit chambers;
the removed grit is pumped through hydrocyclones to dewater the grit; 
grit from the hydrocyclones drops into storage hoppers which enable 
further moisture removal by drainage; and grit from the hoppers is

lOlOllS
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Letter to Mr. Daniel A. Comeau 
Minnesota Pollution Control Agency

Page Three 
October 5, 1978

loaded into trucks for transport to the on-site landfill area. The 
west pretreatment facilities remove grit in velocity control chambers.
The new east pretreatment facilities remove grit in aerated grit 
chambers.
The quantity of grit from 1940 through 1968 shown in Table 1 and 
Figure 1 attached. The grit averaged about 5.2 cu.ft./mil. gal. and 
annual total solids content after drainage ranged from 80% to 90%.
The quantity of grit from 1976 through September, 1978, is shown in 
Table 2. In Table 3, data on the total solids content and volatile 
solids content of grit in 1978 are provided. The total solids data 
is somewhat different than previous years because of the new facilities 
placed into operation and the adjustments necessary to adapt to oper
ation with the new facilities. Data from the summer period indicate 
that the total solids content should average about 80% or higher, with 
a volatile percentage of 10% to 20%.
Grit is transported by wastewater and, as a result, solubilizes any 
soluble substances into the wastewater over the period of time that 
grit is in contact with the wastewater. Consequently, raw wastewater 
characteristics, insofar that they represent totally soluble constituents, 
indicate the maximum leachate concentration possible and represent the 
concentration to be found in interstitial water of the drained grit.
The raw wastewater characteristics of the Metro Plant influent are 
given in Table 4.
Based on the above information, the grit may be expected to have the 
following average characteristics:

Quantity 
Total Solids, %

% Volatile 
Wet Weight

12,000 - 14,000 cu.yd./year 
80% - 85%
10% - 15%

80 - 85 Ib./cu.ft.
As the grit is drained before disposal and contains only 15% to 20% moisture 
consent, further drainage after disposal is expected to be minimal. Obser
vations of possible drainage from grit piles may have been during operating 
problems with the drainage facilities on storage hoppers.. Screens on the 
hoppers were bjlinding and preventing removal of water through drainage 
piping:. Modifications to the hoppers have been made to minimize or over
come this problem area.
Based on the raw wastewater characteristics and low moisture content of the 
grit, there is no reason to believe that either drainage or leachate from 
landfilled grit present a problem.
In summary, there is no reason to believe that the present method of grit 
disposal at the Metro Plant represents any real problem that cannot await 
the results of the ongoing RSM study. Consequently, a detailed study of

1010117
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Letter to Mr. Daniel A. Comeau 
Minnesota Pollution Control Agency Page Four 

October 5, 1978

grit characteristics and disposal alternatives under this project will 
develop a suitable, cost-effective, and coordinated solidwaste disposal 
plan. If a solid waste disposal permit is required for the present 
grit disposal program, then the Commission will file the required appli
cation as defined by the Agency.
If you have any questions, desire further information, or decide on further 
action necessary by the Cotmiission, please inform us.
Sincerely,

Anthony C. Ougn Deputy Chief AHministrator

ACG/WAB/lb
10.6.78
cc: G. W. Lusher

B. J. Harrington 
W. K. Johnson 
D. C. Bergstedt 
J. Corcoran 
G. Wegwart, MPCA 
V. K. Naidu

Attachments

1010116
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;m0
’.Ml
;>42
;M3
;m4

:'»45
SM6
'.'H7
l‘M8
1949

1950 
1'>51 
J952 
:953
1954

1955 
l-iSb
1957
1958
1959

1960
1961 
l>o2 
190 3
1964

1965 
*966
1967
1968

TABLE NO.l

ESTIMATED QUANTITIES OF GRIT REMOVED

Flow
Thru
Plant

104. 2
109.9 
115. 1 
119. 1 
122. 2

118.6 
119. 3
125.6 
122.8

■124.8

122. 3
131.9
135.2
142.6
138.6

135.6
139.2
149.0 
143.5 
149. 9

158.2
162.4 
178. I
188.5
188.0

187*. 8 
194. 8 
205. 3 
215.0

Aver.

C.F.
Per
M.G.

6.2
6.2
5.4 
5. 1 
5.0

4.4
4.4 
4. 5
4.5
4.6

4. 8 
5.0
5.2 
5.5
5. 7

6.2 
6.2 
6.2
6. 1 
5.5

5.3
4.3
4.8
4.2
4.3

5.4
4.9 
4. 7 
6. 3

5.2 83. 1

C. F. 5 Yr. Wet Wt. Pounds Pcrcrnl Pounds
Per Aver Per Per Solids Per
Day age Cubic Day Day

C.F./ Ft. Wet Dry
Day

645 86. 9 56,000 84.9 47,500
680 85.5 58,000 84.4 49.000
736 612 87. 8 64.500 87. 7 56.500
465 592 85.8 40,000 88.0 35.000
538 590 83.6 45,000 85.0 38,000

545 533 86.0 47,000 85.6 40,000
668 536 86.7 58,000 83. 1 48.000
452 545 83. 1 37,600 84.5 31,800
478 549 75. 1 36,000 82. 2 29,600
586 581 71.6 42,000 84.4 35,500

562 615 74.2 41,700 83.0 34,700
830 659 86.3 71,500 87.9 63.000
621 700 85.5 53,200 87.7 46.600
697 750 85.7 59.800 89. 1 53.000
790 790 79.6 63,000 85.4 54,000

813 872 76.2 62.000 85. 3 53,000
1030 881 77.5 80,000 86.5 69.000
1030 894 78.8 81,000 89. 5 72.500

745 900 76.0 56. 500 82. 7 46,500
855 833 79.8 68. 200 84.9 58,000

840 798 82.4 69.200 86.8 60,100
699 806 84,3 58.900 89. 1 52.500
851 797 87.9 74,800 88. 3 66,000
785 833 85.5 67,100 84.0 56,400
811 883 92.4 74,900 86.6 64.900

1019 906 95.3 97.100 87.9 85,400
951 1021 87.9 83,600 85.6 71, 600

965 87.9 84,800 82.4 69, 900

1358 79.5 108.000 79.8 86,200

1010115



TABLE 2
METROPOLITAN WASTfWATER TREATMENT PLANT 

Quantities of Grit 
1976 - 1978

01527

Quantities of Grit - 1000 Cu.Ft.
Month

Of Year 1976 1977 1978

January 7.8 7.3 24.5

February 11.9 23.5 14.0

March 21.3 26.3 19.8

April 20.8 24.7 26.8

May 16.6 25.7 24.6

June 22.9 34.4 34.6

July 23.2 44.5 38.7

August 23.0 35.0 30.9

September 17.4 46.8 24.2

October 16.3 42.3

November 9.1 29.8

December 10.0 17.7
'

Total 200.3 358.0 *238.1

Cu.Ft./MG 2.82 5.03 *4.01

* for 9-month period January-September

101011^
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TABLE 3

METROPOLITAN WASTEWATER TREATMENT PLANT 

Grit Characteristics in 1978

Month 
Of Year

EAST PRETREATMENT
No, of Total Solids
Values Percent % Volatile

WEST PRETREATMENT
No. of Total Solids
Values Percent % Volatile

January
February
March
Apri 1
May
June
July
August
September

0
0
1

22
30
36
48
38

9

22.8
67.4
57.4
68.5
80.5 

77.9 

64.4

82.3 

20.8 

32.7 

20.6
10.3 

14.2 

20.9

1
0
0
3
0
0
0
1
0

91.9

49.7

4.6

32.3

86.1 6.8

Notes:

1. East pretreatment facilities are new aerated grit chambers; placed into 
operation March 27, 1978; West pretreatment facilities are flow control 
grit chambers.

2. Samples are grab samples from trucks hauling grit
3. Samples which were not designated as either east or west were included 

in east values.
4. September values are through the 25th.

WAB/lb
10.5.78

101CI13
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TABLE 4
metropolitan wastewater treatment plant

Raw Wastewater Characteristics

Characteristic

Flow, mgd 

BOD, mg/1 

COD, mg/1 

TSS, mg/1 

pH, S.V.
TKN, mg/1 

Ammonia-N, mg/1 

Total Phosphorus, mg P/1 
Temperature, °C 

Settleable Solids, ml/1 

♦Cadmium, mg/1 

♦Chromium (total), mg/1 

♦Copper, mg/1 

♦Lead, mg/1 

♦Nickel, mg/1 

♦Zinc, mg/1

Annual Average in 1977

195 

246 . 
vg3.1 -'
288

6.3-9.0
24.4
18.5 

6.1
17.9
9.6

1d.09V
0.61 I '
0.40 

0.21 

0.20 !
0.66

.0
/ ' 

/■

♦ Average influent concentration for March-October, 1977 
during which period flow averaged 202 mgd

WAB/1b 

10.5.78

1010112
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Nni;l): ultiinato disposal of solids is a major consideration in any waste
disiKJsal system. All plants in tlic Jbtrepolitan Disposal System, v/itli ti\o exception 
of Metro and Seneca, produce digested sludge wiiidi is hauled to land disposal sites 
or to tlic ^bt^o and Seneca plants for incineration. Incinerated sludge from Metro 
and Seneca is disposed in a^ijionds and ultimately ends up in sanitary landfills.
Grit and screenings from all plants is generally traiisported by coiiTncrcial liauler 
and disposed in sanitary landfills. Tlic hauling of sludge and waste solids is a major 
operatiojial expense for tlie ijctropolitan Disposal System. There is a need to coordinate 
the present disposal system into a systematic and efficient program. This includes 
inventorying the existing system, locating and developing regional disposal sites for 
sludge and solid waste material, investigating possible adaptations in the current 
sludge processing and transportation systers, and studying alternatives to the existing 
solids handling systems. There is also a need to develop interim solutions for small 
plants which arc sclieduled to be pJiased out within a few years. The following list 
of plants ^vithin the Metropolitan Disposal System are scheduled to be investigated under 
the 201 Facilities Planning Program, including the mode of sludge processing and ultimate 
solids disposal:

Aaoka — Produces 2,416,000 gallons of anaerobically digested sludge annually. 
Sludge formerly was spread on drying beds at a sanitary landfill site, but 
na/ is an interceptor and is eventually processed at Ifetro Kastev;ater Treat
ment Plant. Grit and screenings are disposed at a sanitary landfill (1974).

Apple Valley -- Produces 4,133,500 gallons of aerobically digested sludge 
annually. Sludge is disposed on land at Rosemount Experimental Station.
Grit and screening are disposed at a sanitary landfill (1974).

Blue Lake — 14,031,000 gallons of primary and aerobically digested waste
activated sludge is liauled to Seneca or Metro annually. Grit and screening 
to sanitary landfill. -------------

Bayport -- Produces 1,293,000 gallons of aerobically digested sludge which is 
hauled to Stillwater Wastewater Treatment Plant or Metro Wastev;ater Treatment
Plant Disposal System. Grit and screening go to sanitary landfill.

♦

Oiaska — 1,448,400 gallons of aerobically digested sludge is transported to
Blue Lake Waste\>rater Treatment Plant Disposal System (and hence, to Seneca 
or Metro).Grit and screenings go to a sanitary landfill.

Pottage Grove — 1,624,000 gallons of anaerobically digested sludge is dev/atered
on dry^ beds or hauded to Rosemount E:q)eriment Snation. Grit and 
screenings go to sanitary landfill.

Faimington — 786,000 gallons of anaerobically digested sludge hauled to
Rosemount c:q)crimcntal station annually. Grit and i'creenings go to a 
sanitary landfill.

Ifastings — 1,952,000 gallons of anaerobically digested sludge Iiauled to
Rosemount experimental station annually. Grit emd F.creenings are Jiauled 
to sanitary lajidfill.

Lakeville — 311,500 gallons of anaerobically digested sludge go to Rosemount
Exj^crirciit Station. 45,000 gallons went to drying b.eds with cal:e spread 
on farm avned by the operator in 1974. Grit and sciuciujigs are hauled to 
sanitary landfill.

- 26 -
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Long Lake — In 19 , 55,000 gallons of anaerobica digested ; 01532
t^anspor^2^d to farm land and 8,5U0 gallons to drying beds where il wo^ 
picked by peqile for lai^n and garden. In 1975, most sludge was hauled 
to an incsrccptor leading to Blue Lake or i^fetro. Grit and screenings are 
hauled to n sanitary landfill.

Maple Plain — In 1974, 48,000 gallons of anaerobically digested sludge went 
to dryins beds to be picked up by people for lawn and garden use. Grit 
and screenings are hauled to a sanitary landfill.

tetro " Sludge is dewatered and incinerated, 43,898 gallons primary sludge plus 
lot diecaicals and 45,776 gallons mixed sludge plus 2S% chemicals are disposed 
in ash ponds. Grit and screenings go to a sanitary landfill.

Orono — Ea. 1974, 700,000 gallons of aerobically digested sludge went to a 
local fsza; 100,000 gallons went to a drying bed with cake picked up by 
people fior lawn and garden use. Some sludge was hauled to interceptor 
feeding Slue Lake or ^S^tro. Grit and screenings go to a sanitary landfill.

Prior Lake — In 1974, 21,000 gallons of anaerobically digested sludge hauled 
to Seneca, for incineration; 148,000 gallons to sludge dtying beds with cake 
disposal. CXI site or to local farm land. Grit and screenings go to a 
sanitary l.andfill.

Rosemount — Sludge hauled to I-fetro for incineration. Some sludge injected 
on-site in 1975 as part of research project.

Savage -- 282,000 gallons of anaerobically digested sludge is hauled to Seneca.

Seneca — Slsai^e is incinerated and disposed in ash ponds. ;\sh ovcntially 
goes to a. sanitary landfill. Screenings go to sanitary landfill. Grit is 
incineracsd and disposed in ash ponds.

So. St. Pai^ — '.240,000 gallons go to a sludge lagoon. Grit and screenings are 
hauled t® a sanitary landfill. '

Stillwater — 3,305,400 gallons of anaerobic digested slu^e is hauled to local 
farm land or to the Metro Wastewater Treatment. Plant Disposal System, and 
120,000 gallons hauled to Rosemount Experimental Station in 1974. 35,400
gallons iSawatered on drying beds and pideed ^ by people for Imvn and 
garden use.. Grit and screenings go to a sanitary landfill.

The original Elan of Study for the 201 Facilities Plan contained two studies — 
Ultimate Disposal of Solids and Utilization of Sludge from Small Plants — tiiat 
addressed the ^neral problems of solids utilization and/or disposal. Because 
these two studies are so closely interrelated, it is proposed to conbine then 
into one stud^, as hereinafter described.

Because the sSsady is so extensive, the study will be divided into the following 
areas of stu«%', listed in ^proximate sequenced order for initiation of the work: 

Inventory of existing system; (2) Analysis of immediate needs; (3) Public 
information program; (4) Ultimate disposal site selection; (5) Fertilizer 
marketing stu!&'; (6) Interface with fertilizer marketability study; (7j Solids
processing and transport; (S) Land managment plan; (9) Selection of total systtm 
plan and integration into Metropolitan Disposal System; and (10) Changing tedyiolc 
and system flgeribility. The studies are primarily directed toward land spreading

- 27 - 1010109



01S33
and/or sanitary landfill, considered at tliis time to be tlie two prinui/ alter
natives for ultimate disposal, llie last section will address tlic fact that new 
solids processing ?md resource recover)' tecJinology is developing rapidly and 
that the final Soliic, Utilizatioii/Disixjsal System selected must incoiporatc 
sufficient flexibility to acco;nmodatc this changing tedmology. Decisions mads 
as part of t'ne Ultimate Disposal Studies will provide the basic frmacwork for 
addressing Ultimate Disixjsal as it relates to specific service area facilities 
plans.

- 28 - iOlOlOS



. Cj ■ ■ 01534

:>■

SEP 0 4 1979

Kr. Bernard J. Harrington : /
Director of Englnaarini ■ v \
Metropolitan Vaate Control Comnlaelon 
8S0 Metro Square Bldg,
St. Paul, Wf 55101.^-
Wi Inspection of Metropolitan Maate Control CoBelsalon 

Ash Disposal Site,CW-18^ z

Dear Mr. Harrlngtoni
This conflras the Inspection conducted at the above referenced 
facility by Minnesota Pollution Control Agency Solid Waste 
Division staff ©n August Si, 1979* . ^ ^ ^
During this inspection the following operational concerns 
%fere noted!
1« Prohibited wastes in the fora of eoncrets, scrap 

wood, scrap aetal, aetal druns, household garbage 
and paper was observed In the unperaltted grit 
deposition area* .

8. There are no fences or gates present which, .In any way, 
control access to the site.

• f: •B« There Is no site identification sign present*

4, To date, no fence has been constructed around the 
unperaltted grit deposition area, as was indicated 
by MVCC staff at a recent aeetlng* ,

t* At present, it was observed that grit is being de
posited at the edge of the diked ash holding area 
mxii pushed in with a front-end loader. As such, It 
was eonflraed that the unperaltted grit dlsposail 
area is no longer being utilised* It will still be 
required that soae plan be subaitted to deal with 
the aatter of the grit which has alrea^ been deposited 

— eiitslde ef the diked area.

v: ,n«<«, j,i») tH.rm f :,

oc
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Mr. Bernard J, Harrington 
Page 2

,1: -•■

Thlfl Agency Is hopeful that theae matters may be resolved 
shortly as a part of pending agreements between MWCC and 
Minnesota Pollution Control Agency.
Thank you*

r 'y-i,

sincerely,- '.

*■• •• .. =■

Jeff Harthon - 
Pollution dontrol Speeialist 
Xnforcement Section 
Division of Solid Vasts > -

< ■

JHids V '
cci Inrlque Centssch, Ramsey County -

I Dan Coaeau, Enforcement Section, Solid Vasts Division

"" ' . \ r*
■ '.r

. ?• . vvv ...•

■i ■; ■'

“ ■■ ■

V

r -.V- v vil.

•V‘-» :

V-.

... .• -t i' •:



01536

Dan Cosoeay, Soil Scientist 
Enforcement Section 
Division of Solid Waste

/

Aug. 31, 1979

Jeff Harthun, P*C.S« 
Envorcement Section 
Division of Solid Waste

296-7288

IMSPECTIQN OF MWCC ASH AND GRIT DISPOSAL SITS, SW-189

An inspection of this facility was conducted by ae at 7>00 A.M. on 
August 31, 1979.

Currently grit is being deposited at the edge of the diked area and 
pushed into this ash lagoon with a front-end loader. This process 
has been observed during recent stonthly Inspections, since about 
June, 1979, as Mr. Bill Blaine stated at a recent meeting with KPCA 
staff held at 2:00 P.M. on August 24, 1979.

At this above referenced meeting, Mr. Blaine also indicated that a 
fence had been constructed around the unpemitted grit deposition 
area. However, no fence was observed at this inspection.

Other problems cited at this inspection were as follows:

1. Prohibited wastes were observed in the unpermitted grit 
deposition area. These wastes included demolition debris, 
household garbage, metal drums, and paper.

2. No site identification sign is present at the entrance.

3. There are notgates or fences present which would act to 
restrict access to the site.

JF/dar
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MINNESOTA PP' LUTION CONTROL AGENCY - SOLp WASTE DIVISK 

SOLID WASTE FACILITYolTE INSPECTION REPORT

01537

SECTION I - GENERAL

Countyilu
.Facility Name 

Site Operator

^Lorc MPCA Permit No. SW

Others Present.

Type of Operation: Sanitary Landfill . Demolition Landfill. . Modified Landfill.

Time ~7 ■ ^ ■ Weather Conditions j ^ Inspgrtnr ^

Present Fill Area (Trench) according to Engineering Plans____________________________________________

41
.Other

Signature.
Sin Operator / Gan Attandant

SECTION II - OPERATING PROCEDURES - Violations of SW 6(2)

□ (h)□ (a) Open Burning
□ (b) Leachate generation
□ (c) Working Face — Litter Control □ (i)
□ (d)(i) Spreading and Compaction - Daily Cover □ (j)
□ (ii) Intermediate Cover Previously Filled □ (k)

Areas □ (m)
□ (iii) Cover Material Stockpile □ (n)
□ (iv) Cover Material Grading □ (o)
□ (e) Surface Water Drainage □ (p)

f (f) Property Line Separation JSJ (q)
(g) Vermin Control 0, (r)

Description of Violation (s)

Approach and On-Site Access 
Roads

Dust Control 
Equipment
Fire Protection Equipment
Sanitary Facilities and Shelter
Scavenging
Screening
Site Attendant
Gate and Fences
Sign

□ (s) Water Monitoring System
□ (t) Leachate Collection System
□ (u) Gas Venting System
^ (v) Prohibited Wastes
□ (w) Hazardous Waste Storeage Area
□ (y) Demolition Waste Area
□ (z) Monthly Operational Reports

Water Monitoring Reports
□ (aa)(i)Final Cover of Terminated Areas
□ (ii)Vegetation on Terminated Areas

/Yua /^a\cxA >/;'W ■

uf SpgCidI Peiriiit Conditiffns ('yX.\ ,
rv I wea ■ I 1«* W^^WiWi I wi llflh WWllWIkIWII* —^ cifUjL^dl

Pictures Taken Description ^ c:^ D t >i d—

1080033
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T.NSTRUCTIONS 01538

Section I - General

Give date of inspection, name of facility, pexnit number, county in which 
facility is located, site operator's name, note others present, check 
type of operation, time of inspection, weather conditions at,time of 
inspection and description of present fill area according to engineering 
plans.
Have site operator or gate attendant sign the report.

Section II - Operating Procedures

Place an "x" before each item determined to be in violation. Describe 
the nature of the violation.

(e)

adjacent property line, 
be used to control flies and

(i)
(j)

(k)

(a) Open burning - Open burning is prohibited at sanitary landfills.
(b) Leachate generation - Is leachate being generated? Note location if 

there is a surface discharge. Also, note if samples were taken.
(c) Working face - Face should be as small as practicable.

Litter control - Appropriate barriers to prevent litter and daily 
collection of litter is required.

(d) (i) Spreading emd compaction - Waste shall be uniformly distributed
and compacted as densely as practicable.
Daily cover - Waste shall be covered with six inches of compacted 
soil daily.

(ii) Intermediate cover - Twelve inches of cover material applied to 
areas left for more than 120 days.

(iii) Cover material stockpile - Is there an adequate supply of cover 
material? Stockpile should be protected for winter operation.

(ivj Cover material grading - Cover material shall be graded to promote 
surface water runoff without excessive erosion.
Surface water drainage - Surface water is diverted around and away 
from the landfill operating area.
Property line separation - Twenty foot separation shall be maintained 
oetween the disposal operation and the 
Vermin control - Effective means shall 
rodents.
Approach and on-site access roads - These roads shall be maintained in 
good condition.
Dust control - Adequate dust control on-site shall be provided. 
Equipment - Equipment suitable to operate the site shall be available 
at all times.
Fire protection equipment - Equipment to control accidental fires shall 
be kept at the site.
Sanitary facilities "and shelter - Maintenance buildings and sanitary 
facilities shall be available.
Scavenging - Scavenging is prohibited.
Screening - Screening shall be provided as per the site engineering 
plans.
Site attendant - Site attendant shall be on duty at all times when the 
site is open for operation.
Gate and fences - Gate and fencing shall be provided as per site 
engineering plans.
Sign - Permanent sign at entrance with proper information.
Water monitoring system - Monitoring system installed as per site 
engineering plans.

(t) Leachate collection system - Leachate collection system installed and 
operated as per site engineering plans.

(u) Gas venting system - Gas venting system installed and operated as per 
site engineering plans.

(v) Prohibited wastes - Those wastes as identified in Agency Regulation 
SW 6(2)(v) are prohibited for deposit in sanitary landfills.

(w) Hazardous waste storage area - A hazardous waste storage area shall 
be provided. A sign should properly identify this area.

(y) Demolition waste area - If provided, the demolition waste area shall 
be maintained in an acceptable manner.

(z) Monthly operational reports - Operational reports shall be submitted 
to the Agency monthly.
Water monitoring reports - Water monitoring reports shall be submitted 
to the Agency on a quarterly basis or as specified.

(aa)(i Final cover of terminated areas - Two feet of cover applied to 
completed areas within one month. Final cover graded to minimum 21 
sj.ope.

(ii; Vegetation on terminated areas - Suitable vegetation shall be 
maintained on terminated areas.

(m)

(n)
(o)

(r)
(s)

Violation(s) of special permit conditions - List and describe violation(s) 
of special conditions of the site permit.

Note whether pictures were taken and describe what picture represents.

Forward the original report to the Section Chief, Section of Enforcement, 
Solid Waste Division, 1935 West County Road B2, Roseville MN 55113, 

r t « - ^ regional office, one copy to the facility permittee
r L U 0 I'l 0 1 county solid waste officer.
»• V .' /■' 'J r. r
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Director of Snglneerlnii 
Metropolitan Vast* Control Cottaltslon ;
850 Metro Square Bldg, . ^
8t. Paul, MN 55101- '

. ■•• ■-•:••’ ■ ■• -;V. .•:;:•. ■■:,• ... -
REj Inspection of MetMpolltan Waste Control Cooaiission 

Ash Disposal :v, .

'Dear Mr, Harrington! V.. '

This indicates that an inspection of the above referenced 
facility was conducted by Minnesota Pollution Control Agency 
and Raaaey County officials on October 16, l9Tt,

■ ' ; /;•->-•' '■ ^ ■■■ ■ ■ > • -- .'■ ^ . • '

Certain operational concerns wore observed during this 
inspection! •■'. ’ ' -v -' . v-vr i.._.' ;•.

i . . ■-• '■■■. -■ • .^ .. ■■'■ ■ '.'

1, Prohibited wastes in the fom of household garbage, 
demolition debris, cans and bottles were noted.

■ -

..V. :■

■i ••• ••■

*. There are still no gates or fences present which.

V
4,

would act to restrict acceedi ^

Mo site Identification sign Is present* ^ ^

It was eurrently observed that eonsiderable Mounts 
of earthen cover material have been etookplled on 
the aurfaee of the unperaitted grit disposal area, '
It was requested in the last monthly Inspection 
letter that some plan be submitted to deal with grit 
which has already been deposited ms well as grit 
idiieh Is presently being pushed into the diked area. 
Simply eoverlng thla grit diaposal area would probid>ly 
not be acceptable, if thla la what la proposed, 
especially since a wide variety of other aolld wastes 
have been buried here In recent months. Please respond 
to this Ajteney Indicating what MWCC plans art ^Osr ^

's .

.this grit disposal area.
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01540
.V.

. j-:«*•*• *
■ '• - .•% •■■■'•* V-

Mr, Bemax»d J« Harrington • 
Director of Engineering * 'i/;

t, A final preblen observed at this Inspection Is the 
teasie problea of the decreasing amount of spaeo 
available In the ash disposal diked areas,

■ . .. ■ • • " ■ • • . ^ -■ . - ■

The Minnesota Pollution Control Agency Eolld Waste Division 
is still hopeful that the above matters may be resolved

'.::;: ■: -.

dlnoerely, . .

• . _ • • .,•**• ■ * . , , **’   •

^ : . ■ Jeff Harthun'^fe^:-^::'---

' '-V.V' ^
J^ids ^ ■ -• . V-'.' '

001 Enrlqitt Centssch, Eansey County r .

Pollution Control Specialist 
Enforcement Seotlon 
Division of Solid Waste

*"''■-5 .4*
J,. / . :■■ . .. . ■■'*• '■■ ■■ •

• »v-i'v. Vi.
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MINNESOTA PC^ UTION CONTROL AGENCY - SOLI^'ASTE DIVISION
01541

SOLID WASTE FACILITY SITE INSPECTION REPORT

SECTION I - GENERAL

Date Farility Name M LlJ* TC A ^ MPCA Permit No. S\N

Countyi Site Operator

Type of Operation: Sanitary Landfill . Demolition Landfill.

Others Present.

. Modified Landfill.
Time r^Q ■ Weather Conditions P"

-Inspector

Present Fill Area (Trench) according to Engineering Plans.

.Other

Signature.
Sittf Operator / Gate Attendant

SECTION II - OPERATING PROCEDURES - Violations of SW 6(2)

□ (a) Open Burning □ (h)
□ (b) Leachate generation
□ (c) Working Face — Litter Control □ (i)
□ (d)(i) Spreading and Compaction - Daily Cover □ (j)
□ (ii) Intermediate Cover Previously Filled □ (k)

Areas □ (m)
□ (iii) Cover Material Stockpile □ (n)
□ (iv) Cover Material Grading □ (o)

(e) Surface Water Drainage □ (p)
\ (f) Property Line Separation ^5(ci)
□ (g) Vermin Control ^8»(r)

Description of Violation (s)

Approach and On-Site Access 
Roads

Dust Control 
Equipment
Fire Protection Equipment
Sanitary Facilities and Shelter
Scavenging
Screening
Site Attendant
Gate and Fences
Sign

□ (s) Water Monitoring System
□ (t) Leachate Collection System
□ (u) Gas Venting System
T^(v) Prohibited Wastes
□ (w) Hazardous Waste Storeage Area
□ (y) Demolition Waste Area
□ (z) Monthly Operational Reports

Water Monitoring Reports
□ (aa)(i)Final Cover of Terminated Areas
□ (ii)Vegetation on Terminated Areas

r\ i\ v_, caJ) k£4 •

_r\ ^ Ih (JLiDyiX^ j ^

(jt3 *tv jy j 1 A,-g .

iolations of Special Permit Conditions

Pictures Taken B Description CC\JLgL- ^ _______

yT)r\^ d^*ivCA^vl 0_ JP s. o ^ Q ^ ^ ^

lOfinn^s
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Section I - General,c c
Give date of inspection, name of facility, perrnit number, county in which 
facility is located, site operator's name, note others present, check 
type of operation, time of inspection, weather conditions at time of 
inspection and description of present fill area according to engineering 
plans.
Have site operator or gate attendant sign the report.

Section II - Operating Procedures

Place an "x" before each item determined to be in violation, 
the .nature of the violation.

Describe

(a) Open burning - Open burning is prohibited at sanitary landfills.
(b) Leachate generation - Is leachate being generated; Note location if 

there is a surface discharge. Also, note if samples were taken.
(c) Working face - Face should be as small as practicable.

Lit rer control - Appropriate barriers to prevent litter and daily 
col lection of litter is required.

(d) (i; Spreading and compaction - Waste shall be uniformly distributed 
and compacted as densely as practicable.
Dai_y cover - Waste shall be covered with six inches of compacted 
soil daily.

(ii) Intermediate cover - Twelve inches of cover material applied to ^ 
areas left for more than 120 days.

(iii; Cover material stockpile - Is there an adequate supply of cover 
matarial? Stockpile should be protected for winter operation.

(iv) Cover material grading - Cover material shall be graded to promote 
surface water runoff without excessive erosion.

(e) Surface water drainage - Surface water is diverted around and away 
from the landfill operating area.

(f) Property line separation - Twenty foot separation shall be maintained 
between the di^sposal operation and the adjacent property line.

(g) Vermin control^ - Effective means shall be used to control flies and 
rodents.

(h) Approach and on-site access roads - These roads shall be maintained in 
good condition.

(i) Duse control - Adequate dust control on-site shall be provided.
(j) Equipment - Equipment suitable to operate the site shall be available 

at all times.
<k) Fire protection equipment - Equipment to control, accidental fires shall 

be kept at the site.
(m) Sanitary facilities and shelter - Maintenance buildings and sanitary 

facilities shall be available.
(n) Scavenging - Scavenging is prohibited.
(o) Screening -. Screening shall be provided as per the site engineering

plans. . , ■ . •, ' ‘ ■ • . ■ •
(p) Site attendant Site'attendant shall be on duty at all times when the 

sit2 is open fox operation.
(q) -Gate and fences - Gate and fencing shall be provided as per site .

‘enc .neering plans.
(r) Sig1 - Permanent sign at entrance with proper information.
(s) Wat2r monitoring system - Monitoring system‘installed as per site

enc-.neering plans. _ .
(t) Lea:hate collection system -' Leachate 'collection system installed -and 

ope-ated as per site engineering pl2ms.
(u) Gas venting system - Gas.-venting system installed and operated, as per

site engineering plans. ■ ■
(v) Prohibited wastes - Those wastes as identified in Agency Regulation .

SW 6(2)(v) are-prohibited for deposit in-sanitary landfills. >
(w) Hazardous waste storage area - A hazardous waste storage area shall 

-be provided. A sign should properly identify this area.
(y) Demolition waste area - 'If provided, the demolition waste' area shall 

be maintained in an acceptable manner.
(z) Monthly operational reports - Operational reports shall be submitted 

to the Agency monthly.
Water monitoring reports - Water monitoring reports shall be submitted 
to the Agency on a quarterly basis or as specified.

(aa) (i) Final cover of terminated areas - Two feet of cover applied to 
completed areas within one month. Final cover graded to minimum 2i 
slope.

(ii) Vegetation on terminated areas - Suitable vegetation shall be 
maintained on terminated areas. ‘

Violation(s) of special permit conditions - List and describe violation(s) 
of special conditions of the site permit.

Note whe-her pictures were taken and describe what picture represents.

Forward the original..report'to the Section Chief, Section of Enforcement, 
Solid Division, 1935 West County Road B2, Roseville MN 55113,
one cc®](^ 4.*) thel MPCA rer.,on?l o:ficc, oni ropy to the facility permittee 

^ and one to the county solid waste officer.
J
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01543
METROPOLITAN WASTE CONTROL COMMISSIuiv 

350 Metro Square Building, Saint Paul, Minnesota 551^1
222-8423 6i .e.

MEMORANDUM August 31, 1979

SUBJECT: APPROVAL OF PLANS AND SPECIFICATIONS AND AUTHORIZATION TO 
ADVERTISE FOR BIDS, METROPOLITAN WWTP ASH DISPOSAL PROJECT

The Metropolitan Wastewater Treatment Plant produces approximately 75,000 
cubic yards of ash each year as a by-product of sludge incineration. The 
ash is sluiced to three settling basins for temporary storage. It is 
anticipated the basins will be conpletely full within 7-8 months.
Previously we disposed of the ash at the old St. Paul Landfill which is 
adjacent to the Metropolitan WWTP. The land is owned by the St. Paul Port 
Authority and the Milwaukee Railroad. The two parties have allowed utilization 
of the old landfill because large sections had inadequate amounts of 
cover material.

jfficient land at the old landfill to deposit an additional 
100,000 ya»^ of ash. The ash will be utilized as a final cover over the 

■TamJPill, The area will be graded and sloped, to channel runoff away from 
landfill. This diminishes leachate potential from both the ash and 

existing refuse. The area will also be covered with top soil and seeded.
Plans and Specifications have been prepared by the staff, 
is estimated to be $400,000.
RECOMMENDATION

The project cost

It is recoirmended that the Coinnission approve the Plans and Specifications 
for the Metropolitan WWTP Ash Disposal project and authorize the Chairman 
and Chief Administrator to advertise for bids contingent upon approvals from 
the Metropolitan Council and the Minnesota Pollution Control Agency.
FUNDING AUTHORIZATION
1979 Program Budget, Program 039, Amount Provided $13,926,767, Amount 
Unencumbered $7,670,461, Amount of This Request $400,000.

Reviewed by:

Anthony CSfinerAnthony Cr-finerre 
Deputy Chief Administrator

BJH:WGM:nc

Prepared by:

' / ' /
feernard J. Harrington ^ 
Director of Engineering

SEP 2 11979
MINN. POLLUTION 
CONTROL AGENCY rnnis®
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01544

METROPOLITAN WASTE CONTROL COMMISSION 
350 Metro Square Building, Saint Paul, Minnesota 55101

222-8423

RESOLUTION NO. 79-270
APPROVAL OF PLANS AND SPECIFICATIONS 
AND AUTHORIZATION TO ADVERTISE FOR 
BIDS, METROPOLITAN WWTP ASH DISPOSAL 
PROJECT

BE IT RESOLVED, That the Metropolitan Waste Control Commission hereby 
approves the plans and specifications for the Metropolitan WWTP Ash 
Disposal Project and authorizes the Chairman and Chief Administrator 
to advertise for bids. Funds are provided in the 1979 Budget, Program 
039, in the Amount of $400,000.

Adopted this 18th day of-September, 1979
METllOPOLITAN WASTE CONTROL COMMISSION

Salisbury Adams, Chairman Richard J. Dougherty, Chief Administrator

RJDiWGM:nc

1010178
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METROPOLITAN COUNCIL 
Suite 300 Metro Square Building, Saint Paul, Minnesota 55101

March 3, 1980 ^

MEMORANDUM

TO: Solid and Hazardous Waste Management Advisory Committee

FROM: Environmental Planning Division Staff
(Paul Smith and Carl Schenk)

SUBJECT: Proposed Disposal of Ash from the Metropolitan
Wastewater Treatment Plant near Pig's Eye Lake,
St. Paul

Metropolitan Council District No. 3 
Metropolitan Council Referral File Number 8093-1 
and File Number 8093-2

I. INTRODUCTION

The referenced project was submitted to the Council by the 
Minnesota Pollution Control Agency and Environmental Quality 
Board for review under the requirements of Minnesota s.tatutes 
which require Council approval of solid waste disposal 
facilities before the Minnesota Pollution Control Agency (MPCA) 
can issue a permit for such a facility and under the. Mississippi 
River Critical Area designation and Interim Development 
Regulations respectively.

Two types of action are required of the Physical Development 
Committee: 1. the approval or denial of the application for a
solid waste permit for this project and 2. a finding of 
consistency with Mississippi River Corridor Critical Area 
Interim Development Regulations and a recommendation to the EQB 
on the appropriateness of this project.

II. AUTHORITY FOR REVIEW

Under state law (Minnesota Statutes 473.823, Subdivision 3) the 
Metropolitan Council must review and approve solid waste 
disposal facilities for consistency with the So]id Waste 
Management Chapter of the Metropolitan Development Guide before 
the Pollution Control Agency can issue a permit for such a 
facility.

The Governor's Executive Order Number 79-19 designating the 
Mississippi River Corridor as a state Critical Area requires 
that the Council review certain proposed developments and make a 
recommendation to the Environmental Quality Board. The

■^<^2006
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Executive Order and Council procedures allow the Council to hold 
a public hearing on proposed developments referred to it for 
Critical Area review. The Metropolitan Council is then to 
forward its final recommendations to the Environmental Quality 
Board within 30 days of the closing of the pu*^lic hearing.

The proposed Pig's Eye Ash Disposal Project is subject to 
Critical Area review because it is a governmental development, 
since it is being proposed by the Metropolitan V7aste Control 
Commission (MWCC) and it involves the alteration of the 
floodplain.

III. PROPOSED PROJECT DESCRIPTION

The Metropolitan Waste Control Commission proposes to empty two 
(Basins 1 and 2) of the three ash lagoons at the Metropolitan 
(Pig's Eye) Wastewater Treatment Plant and dispose of the ashes 
on the former St. Paul landfill site. The ash is a product of 
the sludge incineration process at the treatment plant. (The 
Metro Plant currently produces about 75,000 cubic yards of ash 
per year.) The ash materials are sluiced from the plant into 
the lagoons where the solids settle out of suspension and the 
liquids are discharged into Pig's Eye Lake. (Figure 1) Two of 
the three lagoons havebeen filled. In order for the system to 
function properly and to prevent violations of the state NPDES 
permit these lagoons must be emptied.
Approximately 100,000 cubic yards of ash material at an 
estimated cost of $300,000 will be removed from two of the 
basins and spread on a sixteen acre area on the former city 
landfill site to a depth of one to four feet depending on the 
site conditions. In addition six inches of soil will be 
provided to cover the ashes, and the area v;ill be seeded. _D.aily 
Qover will .be required if ash is deposited at the site under non- 
freezing conditions. Daily cover will consist of six inches of 
soil. The area will be sloped to facilitate runoff towards 
Pig's Eye Lake to the south. Battle Creek flows along the west 
side of the site.

The proposed disposal area covers or includes a portion of a . 
V^simiiar ash disposal site approved by the Metropolitan Council 

and MPCA in late 1977. During December, 1977 and January, 1978 
two basins v;ere emptied and approximately 13 6,000 cubic yards of 
ash v;ere spread over 31 acres of the former landfill. Six_ 
inches of topsoil were applied and the area seeded. See Figures 
1 and 2.

The land is presently owned by the St. Paul Port Authority but 
it will be transferred to the city shortly for development as 
part of Pig's Eye Regional Park. The Metropolitan Waste Control 
Commission has applied to the City of St. Paul for n conditional 
use permit for this project. The City Planning Commission will 
hold a hearing on this matter on March 6.

IV Project Review

There are several potential issues regarding the consistency of
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the proposed development with the Solid V7aste Management Chapter 
of the Metropolitan Development Guide and the Mississippi River 
Critical Area designation. These issues are as follows:

o The first issue relates to the consistency of the proposed 
development with the Solid Waste Management Chapter.

o The Metropolitan Council and EQB recently reviewed St.
Paul's Critical Area plan and regulations for the entire 
river corridor including the Pig's Eye Lake area. The 
second issue to be addressed is the consistency of this 
project with the City's plan for the end use of the Pig's 
Eye Lake area.

o The proposed development is located in the floodplain near 
Battle Creek and Pig's Eye Lake. The third issue concerns 
the potential for degradation of surface and groundwaters in 
the area.

o The Metropolitan Council in its review and approval of the 
previous ash disposal development on the former city 
landfill area recommended that the MWCC analyze alternative 
uses and methods for disposing of ash materials for the 
period to 1981. The third issue concerns the availability 
of alternatives to the proposed development and their 
environmental and economic implications.

A. Consistency With Solid Waste Guide Chapter

There are several issues regarding the consistency of the 
proposed project with the Solid V7aste Management chapter of the 
Metropolitan Development Guide. These issues are as follov/s:

o The facility's location is based on information v/hich 
establishes that the waste and its constituents may be 
assimilated by .the disposal environment without 
degrading the quality of the off-site environment.

o A sound environmental monitoring program is conducted 
at the site.

o The determination that other waste management practices 
and locations are not feasible.

o Compatibility of the proposed project with county and 
municipal solid waste and land use plans.

1. The proposed ash disposal site is located on the abandoned 
St. Paul (Pig's Eye) Landfill north of the Pig's Eye Lake and 
adjacent to the Metro Waste Treatment Plant. This landfill was 
operated by the City of St. Paul from about 1956 to 1971. 
Residential, commercial, and industrial refuse v;as deposited in 
the landfill. Industrial chemicals in liquid and containerized 
drums were also put in the landfill. In November 197,7, a .solid 
waste permit was issued by the MPCA allov;ing the MWCC'td‘spread
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sludge incinerator ash over a portion of the abandoned land
fill. The proposed project is a horizontal extension of the 
area covered under the 1977 permit. (See Figure 2.)

The proposed ash disposal site is located on an alluvi^. bar on 
the east side of the Mississippi River flood plain. The 
alluvial bar has been submerged several times in the past and 
the area has alternated between alluvial bar and marsh at least 
four times. The landfill area is completely surrounded by 
bodies of surface water and ground water levels are directly 
influenced by changes in the stage of these adjacent bodies. 
Since the Mississippi River flows south, the overall movement of 
ground water beneath the site is also to the south- On a 
smaller scale, however, the orientation and permeability of the 
underlying sediments causes considerable variance from this 
general southward flow.

I

The chemical characteristics of the sludge incinerator ash that 
was previously deposited on the landfill site are.shown in Table 
1. The ash has a high pH due to conditioning of the wastewater 
sludge prior to dewatering and subsequent incineration.. This 
also increases the calcium and iron concentrations in the ash.

A leachate test was run by the MWCC on the ash in the ponds on 
June 8, 1977 prior to the previous ash. disposal. The results of 
this test are presented in Table 2 along with Minnesota 
Department of Health (MnDOH) drinking v;ater standards: MPCA
reviewed the test results and stated that the metals in the ash 
were relatively insoluble and should not migrate from the 
deposited ash.

Data on the average ground water quality under the abandoned 
landfill prior to the previous ash disposal is presented in 
Table 3. Comparison of this quality with the MnDOH and U.S. ERA 
drinking water standards, also contained in Table 3, shov;s that 
the ground water did not meet drinking v;ater standards. The 
ground v;ater quality was very close to the limitations for most 
of the metals, such as cadmium , chromium, and lead. Values for 
iron and ammonia exceeded the standards or recommendations. .In 
addition, the ground 'water contained a high concentration of 
organic compounds, as evidenced by the'large chemical oxygen 
demand.

A summary of the apparent changes in ground water quality after 
the previous disposal of ash at the site are shov;n in Table 4i 
As shown in Table 4, there 'was no apparent change in the 
concentrations of cadmium, total chromium, and chromium (VI) in 
the water from wells 101, 102, 104 and 105 (see figure 2 for 
location of.welJs). The concentration of copper in the v;ater 
from these v.’ells did not appear to change, except in well 101. 
The copper concentration rose slightly, but was still below the 
drinking v;ater standard of 1.0 mg/1.

The mercury concentration varied in the water from the four 
wells, but was generally below the recommended drinking water 
standard of 2.0 parts per billion. V7ater from well 101, which
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Table 1
CHEMICAL CHARACTERISTICS OF METRO PLANT 

SLUDGE INCINERATOR ASH

01551

Parameter Concentration
October 1977* November 1977 ^

(mg/ kg) (mg/ kg)

Ag — 77

Al — 29,700

Ba — 166

Ca — 242,000

Cd 47 50

Co — 20

Total Cr 2,824 1,180

Cu 2,170 1,820

Fe — 15,100

Hg 0.11 Negligible

Mg — 12,600

Mn —■ 233

Ni 533 96

Pb 571 60

Zn 2,548 1,070

pH — 10.75

a Grab sample of ash collected and 
analyzed by the MWCC.

b Grab sample from ash lagoon
collected and analyzed by CH2M HILL
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Table 2
ASH LEACHATE TEST RESULTS

Parameter Water Elutant Acid Elutant MnDOH
First 200 ml Last 200 ml First 200 ml Last 200 ml Drinking

1 (mg/ 1) (mg/ 1) (mg/ 1) (mg/ I) Water
Standards'

»

(mg/I)

1
1

Cd 0.01 0.01 0.05 0.10 0.01 .

• Total Cr 6.30 1.05 3.90 4.05 b

Cu , 0.85 0.05 0.71 2.20 1

4

\ Hg 0.6^"

o
C

M

d

o.b'^ 0.2^
—

Ni 0.09 0.05 0.34 0.91 —

I Pb 0.06 0.05 0.54 1.16 0.05

Zn 0.03 0.02 0.06 2.82 5

! pH 9.45 10.85 — —

a Class A Standards, 
b Standard for Cr (VI) is 0.05 mg/I. 
c Concentration in ppb. 
d Standard for Surface Water Quality.

Source: MWCC; average of results from 
tests on 6/3, 6/16, and 6/29/77.
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Table 3
AVERAGE GROUNDWATER CHARACTERISTICS PRIOR TO ASH DISPOSAL

Parameter Value 
(mg/ 1)

MnDOH 
Drinking Water 

Standards" 
(mg/I)

Cd 0.02 0.01

Cn 0.009 0.01

Cr 0.05 —
Cu 0.02 1.0

Fe 0.33 0.3

. Hg» 0.5 —
Mn 0.67 0.05

Ni 0.07 —
Pb 0.05 0.05

Zn 0.13 5

pH 7.7 6.5-8.5

COD 267 —
BOD 16 —

ALKALINITY 1338 —
TKN 135 —

NHa-N 132 —
NOa-N 0.75 10

a Concentration in ppb. 
b Class A Standards.
Source; MWCC: average results from sampling

on 6/16/77 and 6/28/77 at wells 104 through 108.
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TABLE 4
APPARENT GROUND WATER QUALITY CHANGES FOLLOWING ASH DISPOSAL

PARAMETER WELL 101 WELL 102 WELL 104 WELL 106

Cd

TOTAL Cr 

Cr (VI) 

Cu

ALKALINITY

pH

NO APPARENT NO APPARENT NO APPARENT NO APPARENT
CHANGE CHANGE CHANGE CHANGE

NO APPARENT NO APPARENT NO APPARENT NO APPARENT
CHANGE CHANGE CHANGE CHANGE

NO APPARENT NO APPARENT NO APPARENT NO APPARENT
CHANGE CHANGE CHANGE CHANGE

VARIES SLIGHTLY. NO APPARENT NO APPARENT NO APPARENT .
BUT BELOW CHANGE CHANGE CHANGE
DRINKING WATER
STANDARD (1.0 mg/I)'

VARIABLE INCREASE INCREASES FOR VARIABLE. BUT VARIABLE. BUT
AND DECREASE. TWO SAMPLES. GENERALLY BELOW BELOV/ RECOMMENDED
BUT BELOW BUT THEN DECREASES RECOMMENDED DRINKING WATER ^
RECOMMENDED BELOW RECOMMENDED DRINKING WATER STANDARD (2.0 mg l)'’
DRINKING WATER DRINKING WATER STANDARD (2.0 mg/l)'>
STANDARD (2.0 mg/l)® STANDARD (2.0 mg/l)“

SLIGHT INCREASE NO APPARENT NO APPARENT NO APPARENT
AND THEN DECREASES; CHANGE CHANGE CHANGE
NO DRINKING
WATER STANDARD

AT DRINKING SLIGHT AT DRINKING AT DRINKING WATER
WATER STANDARD VARIABILITY WATER STANDARD STANDARD INITIALLY
INITIALLY (0 05 mg/I);* INITIALLY (0 05 mg/I)* (0.05 mn ')•'AND
INCREASES. BUT AND VARIES VARIES PERIODICALLY
THEN DECREASES PERIODICALLY ABOVE THIS

ABOVE THIS LEVEL
LEVEL

INCREASES. BUT VARIABLE. INCREASES TO INCREASES TO
LEVELS OFF BUT INCREASES A LEVEL OF A LEVEL OF
BELOW DRINKING SLIGHTLY TO ABOUT 0.5 mg/I. ABOUT 7 mg/I
WATER STANDARD A LEVEL WHICH IS
(5 mg/I)* BELOW 0.2 mg/I BELOW DRINKING

WATER STANDARD
(5 mg'D*

INCREASES. BUT INCREASES. BUT INCREASES. BUT INCREASES
THEN STARTS TO THEN STARTS THEN STARTS TO A CO'C.STANT
DECREASE TO DECREASE TO DECREASE LEVEL

VARIABLE. BUT DECREASE FROM DECREASE DECREASE FROM
DECREASES FROM ABOUT 8.0 TO FROM ABOUT ABOUT 7 7
ABOUT 8.0 TO 6.9 7.7 TO 6 7 TO 6.7

® MnDOH Class A Drinking Water Standards.
^ Water Quality Standards for Drinking Water (Ref. 13).
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is up-gradient of the ash disposal site, showed the only 
apparent change in nickel concentration. However, there is no 
drinking water standard for nickel.

The lead concentration in the ground water was at the cirinking 
v/ater standard prior to ash disposal and varied above this 
level after the ash disposal in all four wells. It must be 
noted that this increase in lead concentration occurs in well 
101, which is up-gradient of the ash disposal site and well 
106, where leachate from the ash should not have migrated to 
this well within the time period since the ash disposal. This 
apparent change in the water quality from the four wells also oc
curred v;ith the zinc concentration. Water from wells 101 and 
106, neither of which should be affected by the ash, showed 
greater increases in zinc concentrations than did water from 
wells 102 and 104.

Assuming that the monitoring well's samples were representative 
of the ground water and the wells were properly placed in the 
leachate plume from the ash, the increase in the concentrations 
of metals in wells 101 and 106 suggests that the apparent 
ground v;ater quality changes could be from a different source 
than the ash. Given the complex nature of the soil and 
landfill system and the interacting factors, it would be 
difficult to determine what is the exact mechanism and cause of 
the indicated ground water quality changes, but a few pos
sibilities are briefly discussed.

The ground water monitoring data shows that the pH of the ground 
water is gradually decreasing. The lowering of pH could result 
in the increase in the solubility of certain metal species that 
were already contained in the landfill. The decrease in pH 
appears to occur in well 101 before the other wells. Since well 
101 is up-gradient of the ash disposal site and is highly 
influenced by water in Battle Creek, suggests that acidity could 
be flowing into the ash area and due to another source than the 
ash. This water would be from surface runoff from areas north 
of the landfill, such as the railroad yard, (see Figure 1).
This surface runoff could contain acidic materials or various 
metals that were measured in the ground water.

The decrease in pH could also be the result of increased 
biological activity in the landfill due to fluctuating ground 
V7ater levels. It should be noted that the ash has a high lime 
content, which wouldfdecreaS4\ the pH of leachate percolating 
through the ash. U ^— --------------

The pH of the distilled water that v/as passed through the ash in 
the leachate test described earlier, was raised to 10.85 (Table 
2). The addition of the ash to the top of the landfill should, 
therefore, have reduced the mobility of metals originating from 
the landfill. This could be a possible explanation for the 
lower apparent changes in zinc concentrations in water from 
wells 102 and 104, compared to wells 101 or 106. However, the 
pH in all four wells appears to decrease about the same exten't^.

:u;' u 102005:
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Another possible source of the indicated ground water quality 
change is fluctuating ground water levels resulting in oxidation- 
reduction reactions that could increase the mobility of various 
metals. Also, since the abandoned landfill contains industri 1 
wastes, chemicals could be originating from this soured.

In summary, the increase in certain metals concentrations in 
wells that should not have been impacted by the ash (wells 101 
and 106), suggests that the indicated water quality changes 
could be due to a source other than the ash. In addition, the 
magnitude of the apparent change in ground water quality is 
probably of reduced importance considering that the ground water 
quality did not meet drinking v;ater standards prior to ash 
disposal. The mercury and zinc concentrations in water from the 
wells appear to increase, but generlly stay below even the_ 
recommended drinking water standards. Given that mercury is 
measured in the part per billion range, it is also possible that 
the variations in mercury concentration is due to analytical 
variations.

The location of the proposed ash disposal project and the 
capacity of this disposal environment to assimilate waste 
v^ithout degrading the quality of the off-site environment is 
consistent with Solid Waste Guide chapter policies.

2. The environmental monitoring program conducted at the 
landfill appears adequate to properly evaluate contaminants , 
migrating from the site. Currently, the MWCC monitors ground 
water levels and quality from four wells in the ash disposal 
site (wells 101, 102, 104 and 106) . The location of these v;ells 
are shown in figure 2. In addition, some historical ground 
water levels and quality data have been available from wells 
established by the Soil Exploration Company during 
investigations for a proposed coal handling facility.

Presently, wells 101, 102, 104 and 106 are sampled quarterly for 
pH, alkalinity, mercury, cadmium, zinc, lead, nickel, copper, 
total chromium, ammonia and hexavalent chromium. The test 
results from these samples are evaluated by the MPCA~

3. Alternatives to the proposed project are discussed later in 
this report.

4. The proposed ash disposal project is consistent with local
solid waste and land use plans"affected by the project. Ramsey 
County is currently in the process of preparing its solid waste 
master plan. The proposed ash disposal project does not 
preclude or adversely affect solid waste policy decisions that 
will be made in the future concerning preparation of the 
county's master plan. /

B. Consistency with St. Paul Critical Area Plan

A ^ 1026052
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Under the Critical Area designation the Pig's Eye Lake Area has 
been designated as an Urban Open Space District to const've and 
protect the existing and potential recreational, scenic, natural 
and historic resources and uses for the use and emjoym^t of the 
surrounding region. The requirements for this district and the 
Critical Area Interim Development Regulations apply to all 
proposed developments until the City of St. Paul adopts plans 
and regulations which have been approved by the EQB. Also the 
Executive Order sets a specific standard for the Pig's Eye Area 
which states "The City of St. Paul shall prepare plans and 
regulations to balance open space, industrial and commercial 
developments ..." .

According to the proposed St. Paul Critical Area Plan which the 
Metropolitan Council reviewed in January, 1980, the ash disposal 
site will be located within the boundaries of the Pig's Eye 
regional park. See Figure 3. The City of St. Paul has not as 
yet taken any official action on the proposed ash disposal. The 
City Planning Commission will be reviewing the proposed local 
conditional use permits for the ash disposal at its meeting and 
public hearing on March 6. The results of that meeting v;ill be 
made available to the Physical Development Committee for its 
hearing on March 13, 1980. The city planning staff has 
indicated informally that there does not appear to be any 
significant concerns about the ash disposal as of this date. At 
the time of the previous permit the city expressed some concern 
about the capability of the ash fill and cover to support plant 
material and particularly the eventual re-establishment of trees 
on the site. At that time the city felt that the underlying 
landfill materials would be a greater problem in attempting to 
establish trees. In the two years since the initial ash 
disposal the seeding of the site has resulted in the development 
of a dense growth of grasses and other vegetation.

Ramsey County has been designated in the Regional Recreation 
Open Space Plan as the implementing agency for the Pig's Eye 
Regional Park. Copies of the proposed ash disposal 
project were submitted to the Ramsey County Parks and Open Space 
department staff for their review. The staff has indicated 
informally that they have no major concerns about the impact of 
the proposed project on the regional park.

Based on the comments of the Ramsey County Parks and Open Space 
and St. Paul city planning staff the proposed project v;ould have 
minimal dffect on the proposed regional park and the city's 
Critical Araea plan for the area.

C. Potential Degradation of Surface Waters

The potential impact on ground water quality has been discussed 
thoroughly under the section "Consistency with Solid Waste 
Management Chapter." This short section will focus on the
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floodplain location of the disposal site and examine the 
potential impacts of runoff on surface waters in the area. 
Battle Creek and Pig's Eye Lake.

i. e.

Under the Critical Area designation lands and water in iihe Urban 
Open Space district are to be "managed to conserve and protect 
the existing and potential recreational, scenic, natural and 
historic resources ..." The Interim Development Regulations set 
specific requirements for grading and filling in all districts 
to protect surface waters from sedimentation.

The proposed site is located in the flood fringe area of the 
designated floodplain. The 100-year flood level is at an 
elevation of 70S feet above sea level at this location. The 
completed elevation of the disposal site will,range from 702 to 
708 feet above sea level. A portion of the completed site could 
be "inundated" during flood periods. During the public hearing 
and review of the previous ash disposal project the DNR staff 
testified that there would be insignificant flood water 
velocities at the site during flood levels. The conclusion at 
that time was that if the site were covered with clayey soils 
and a vegetative cover were established as soon as possible, the 
project would not present serious floodplain management 
concerns. The current ash disposal project is in the same 
general floodplain location, and the Metropolitan Waste Control 
Commission has indicated that six inches of top soil will be 
applied and the area will be seeded as soon as final grading is 
completed to minimize future erosion problems. Daily cover will 
be applied if the ash is spread during non-freezing conditions. 
Daily compaction of the cover materials will further minimize 
the erosion potential. Also, MPCA regulations require that 
surface runoff be managed to minimize erosion at all landfill 
sites.

State and local permitting agencies should be assured that 
adequate measures are utilized to minimize the erosion of the 
cover materials and ash during and following completion of the 
project. A perm.it for grading and filling is required under 
the Critical Area Interim Development Regulations. Specific . 
standards for erosion control are to be met in granting the 
permit.

D. Alternatives to the Proposed Action

Along with its approval of the initial ash disposal project in 
1977 the Metropolitan Council recommended that "the MVJCC analyze 
daily alternative uses and methods for disposing of ash 
materials for the period to 1981 and their environmental and 
economic impacts." It v/as assumed that the improved facilj.ties 
at the Metro Plant would be completed by 1981 and the lagoons 
would no longer be needed. During the interim period the 
Metropolitan Waste Control Commission has been examining various 
immediate solutions to the disposal of the ash particularly 
until implementation of a long-term management system can be
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achieved. In May 1977 the Commission authorzed the preparation 
of a residuals management study as part of its 201 facilities 
planning effort. The study included an analysis of and 
recommendation for interim systems to cover that period before 
1982 when a -long-term residuals management system would be 
implemented. Ine results of that study were published ^"n the 
report Residual Solids Management Study - Analysis of Immediate 
Needs May, 1978.

The residuals management study concluded that for the immediate 
future landfilling is the only method with any assurance of 
reliability and implementation. At present there is no 
dependable alternative use on a large scale. Possible use of 
incinerators are being investigated as part of a long-term 
management plan. The other aternatives considered in the study 
included expansion of thhe previous ash disposal site on the 
former St. Paul landfill, expanding the volume of the temporary 
storage basins at the .Metro Plant, and commercial landfilling. 
The ash would be confined in a separate area of the landfill or 
used as a base cover prior to the placement of top soil and 
seeding similar to the current project. The study recommended 
that the former landfill site be used to dispose of ash from one 
basin to allow the MWCC time to implement an alternative system 
for the immediate needs period to 1982 using either of the two 
latter methods.

The IWCC staff has indicated that the agency will apply for 
permits in the near future to expand the capacity of the 
temporary storage basins. There will then be adequate basin 
capacity to temporarily store the ash until 1983. The staff 
estimates that by 1983 the MWCC will have selected and have in 
operation a site for a separate landfill to meet the long term 
needs for ash disposal. Commercial landfills have not been 
available for ash disposal for several years due to MPCA 
regulations which prohibit the ash from being mixed with other 
solid wastes in a common area. This is based on a concern that 
the acidic conditions in other solid wastes would permit the 
metals in the ash to go into solution and leach into the ground 
water. The MWCC staff indicates that landfill operators have 
refused to landfill the ash separately. Because of~the lack of 
alternative uses and other methods such as temporary storage 
space for disposing of the ash at this time, the disposal of the 
ash on the former St. Paul landfill appears to be the only 
viable solution at this time.

V. Conclusions-

1. The proposed project is consistent with the Metropolitan 
Council's Solid Waste chapter of the Metropolitan 
Development Guide.

2. The proposed project is consistent with the City of St. 
Paul's Critical Area plan for the Pig's Eye Area and the 
proposed Pig's Eye regional park.

^020048
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3. The proposed project is consistent with the requirements of 
the Critical Area Urban Open Space district for development 
in the Pig's Eye area. The project and proposed measures 
will protect the waters and lands in this district.__

4. The project is consistent with local and state floodplain 
management standards requirements.

5. The measures required by the MPCA and Critical Area Interim 
Development Regulations v;ill prevent erosion of the ashes 
and soil cover. The Interim Development Regulations 
require that specific erosion control standards be met in 
order to secure a grading and filling permit.

6. There are currently no viable alternative uses or sites for 
the immediate disposal of the incinerator ash. The MWCC is 
presently studying a long-term disposal plan for the ash to 
be implemented by 1983.

VI. Recommendations

1. That Metropolitan Council approve the Metropolitan Waste 
Control Commission's solid waste permit application to the 
Minnesota Pollution Control Agency for the disposal of 
incinerator ash in the Pig's Eye Lake area on the site of 
the former St. Paul landfill.

2. That Metropolitan Council recommends to the EQB that the 
proposed disposal of incinerator ash' in the Pig's Eye Lake 
area on the former St. Paul landfill be found consistent 
v;ith Critical Area requirements for development in the Urban 
Open Space district.

3. That the solid waste permit issued by the MPCA for the 
proposed incinerator ash disposal project be conditioned to 
provide for the daily application and compaction of 6" of 
cover material,to the working area of ash disposal and 
seeding of the project area upon completion of the final . 
grading.

CH749A
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DOCUMENTS RELATING TO:

THE SHAFER CONSTRUCTION COMPANY (EXHIBIT C.3)



DEPARTMENT OF THE ARMY 
ST. PAUL DISTRICT. CORPS OF ENGINEERS 
1135 u. S. POST OFFICE S CUSTOM HOUSE 

ST. PAUL. MINNESOTA 5SIOI

REPLY TO 
ATTENTION OF:

NCSCO-GR(77-143-27) 11 January 1978

Mr. Louis Flynn
Minnesota Pollution Control Agency 
1935 West County Road B2 
Roseville, Minnesota 55112

Dear Mr. Flynn:

An investigation conducted by the Corps of Engineers has revealed that 
Shafer Construction Co. of Forest Lake, Minnesota, while working under 
a contract with the Metropolitan Waste Control Commission, placed fill 
for a haul road in a wetland adjacent to Pigs Eye Lake in Section 10, 
To>mship 28 North, Range 22 West in Ramsey County, Minnesota.

No Department of the Army permit has been Issued to the Metropolitan 
Waste Control Commission authorizing placement of fill material in wet
lands adjacent to Pigs Eye Lake. The said activity is in violation of 
Section 301 of the Federal Water Pollution Control Act Amendments of 
1972.

In order to assure that a thorough public interest review of this 
matter is conducted and to promote to the most practicable extent the 
consistent application of Federal, State and local regulatory guide
lines, we request that your office forward comments it may have rela
tive to the unauthorized activity.

We would appreciate your comments specifically addressing such considera
tions as follow;

a. Impacts and significance of the unauthorized activity;
b. Authorization or approval, if any, previously granted by 

your agency;
c. Desirability or feasibility of restoration;
d. Applicability of interim protective measures;
e. Applicability of criminal or civil sanctions;
f. Desirability of accepting an after-the-fact permit 

application.

■*010058



It should be noted that aicombination of these remedies is generally 
available and that restoration and/or criminal and civil sanctions are 
available if an after-the-fact permit is denied. Also, if restoration 
or interim protective measures are recommended, we request that the 
nature and extent of the remedial measures be specified.

Since the work is of a nature where delay in our handling of this case 
could be prejudicial, we request your comments within thirty (30) days 
from the date of this letter. If a response is not received by that 
time, we will assume you wish to make no comments.

Should you have questions in this matter, please contact this office 
at the above address or call Richard Howard at (612) 725-7976.

Sincerely,

WILLIAM D. PARSONS
Chief, General Regulatory Branch
Construction-Operations Division

^010057
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DOCUMENTS RELATING TO;

THE ST. PAUL RATER DEPARTMENT (EXHIBIT C.4)



/

I \ o
, .-:•

June 16. 1978

William Heulssen 
St. Paul Water Department 
277 North Hamllne Avenue 
St. Paul . HN 55104
Dear Mr. Meulssen:
As discussed during our telephone conversation of June 15, 
1978, it has come to the attention of this office that 
refuse has been excavated from the abandoned Pig's Eye 
landfill and placed In a wetland located east of the tree 
chipping facility at Pio's Eye.
As you are aware, the United States Corps of Engineers is 
requiring removal of this material from the wetland.
Please be advised that the Pig's Eye landfill has been 
certified closed by this office. Therefore, excavated 
refuse cannot be disposed of at the landfill unless a permit 
therefor Is Issued by the Agency. Since It is unlikely that 
Agency staff would recommend permit Issuance for such a pro
ject to the Agency board. It would appear that hauling the 
refuse to an Agency permitted solid waste dlspesal facility 
Is the only feasible method for disposal of this material.
Thank you for your cooperation on this matter.

Yours very truly.

DAC:nw
bcc: TPC, BWB, LLD

Rich Howard, Copps of Engineers
Mike Mueller, MDNR
Dan Schacht, Ramsey Co. SWO

Daniel A. Comeau 
Soil Scientist 
Permits Section 
Division of Solid Waste

296-7324
'I 108
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T50CUMENTS RELATING TO:

WHIRLPOOL CORPORATION (EXHIBIT C.5)
SELBY DISTRICT COMMERCIAL _______ (EXHIBIT C.6)

RAMSEY COUNTY RECREATION DEPARTMENT (EXHIBIT C.7) 
PHALLEN AREA COMMERCIAL COUNCIL (EXHIBIT C.8) 

EAST SIDE COMMUNITY (EXHIBIT C.9)
MADEL NEIGHBORHOOD BEAUTIFICATION (EXHIBIT C.IO) 

DAYTON'S BLUFF COMMUNITY CENTER (EXHIBIT C.ll)
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TO: Joe Crea

FROM: Kent Schonberger

DATE: October 13, 1971

SUBJECT: QUESTIONS RAISED RELATIVE TO WHIRLPOOL CORPORATION'S REFUSE MATERIAL

Ed Hartung vho Is an engineer with the Whirlpool Corporation on Payne 
Avenue (phone 776*8511) called me on October 12, 1971 to atate that the contractor 
vho handles the vaste disposal for Whirlpool had conveyed back to Mr. Hartung that 
there had been some questions raised at the landfill relative to the nature of 
the material vhich vas being disposed of.

Mr. Hartung states that questions vere raised by someone at the landfill 
as to the advisability or legality of disposing of vhat ho calls "porcelain and 
paint sludge material". He says they dispose of no more than 15 to 20 barrels of 
such material on the basis of one to three months. He says these are not toxic 
materials and almost completely solid rather than liquid.

The porcelain material, he says, is a totally inert substance that is 
like a crushed or chipped glass material and has less than a 2X moisture factor. 
The paint sludge material, he says, is actually the residue left after cleaning 
out the recycling pumps used for painting and, he says, there is actually very 
little water in that. Since these are not flamnable materials, nor are they toxic 
materials, he is wondering why the question is being raised about bringing this 
material to the landfill.

Since all I have to go on is what he tells me, I would appreciate your 
looking into this further and determining whether the amount of material, the 
nature of it, etc. is as he says or is different, and what your recommendations 
are with regard to the handling of it. If it is as he says, I see no problem to 
it, but if it is different, please let me know at your earliest convenience.

KS/em

DEN 0 3-1

■Ui
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V\^

TO: EUGENE VERDICK

FROM: DONALD B. HTGAARD

DATE: FEBRUARY 27, 1973

SUBJECT: TRASH AND RUBBISH STREWN AROUND BiTRYWAT TO OLD FIG'S RE LANDFILL

I nentioned this to you on tho radio Tuaaday Bomlng, Fabruary Z7tb, 
but I'll follow It up with a brlaf mono. I notlcad thla nomlng that thara la 
a consldarabla asount of rubbiah atrevn along tha caat alda of tha roadway adjaeant 
to tha gate at Plg'a Eya. Vary likely thla rubbiah haa been there for aoM tlaa 
but, I expect, bacauaa It la thara people add to It froB time to tl»a.

I'd like you to route a few compactor trucka down there at tha end of 
the day over a period of two or three daya to get tha rubbiah cleaned up, than, 
plaaaa poat a "no dumping" algn at that location.

Thanks, Gena.

DEN/«
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DOCUMENTS RELATING TO:
MINNESOTA. MINING & MANUFACTURING (EXHIBIT C.12) 

HAUL-A-WAY system (EXHIBIT C.13)
Mcknight bros. (exhibit c.i4)
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MEMO

Fred E. Edlund, Supervisor 
Minnesota Mining & Manufacturing 
Pr 6-8811, Ext. 613U

Asked for permission to dump daily rubbish at Pigseye Landfill, that 

they have been hauling to private property off Highway #?U known as 

Harry McNealy Farm. Said there would be a total of 9 to 10 loads 

daily with about U coming from Chemolite Plant, or 20-2^ loads week

ly. Loads to be delivered after 7s00 a.m. and before UjOO p.m. daily 

except Sunday. I proposed charge of $300.00 per month, which was 

subsequently accepted as of April 1, 1961. (See copy of agreement 

and Council permit dated ii-l-6l - ppyable monthly in ^v^ce..

West St. Paul pays $100.00 per month for 20 yards per week, payable 

January 1 annually, advance^ agreement dated December 21, I960.

Haul-A-Way System (Dean Meredith) - $25*00 per month for 5 yards a 

week. Agreement dated October 20, 1961, payable semi-annually in ad- 

vance^^^W

McKhight Bros., So. St. Paul - $10.00 per month for k yards a
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DOCUMENTS RELATING TO:

THE CHICAGO, MILWAUKEE, ST. PAUL 
& PACIFIC RAILROAD (EXHIBIT C.15)



THE DEPARTMENT OF PUBLIC WORKS
OF THE

CITY OF ST. PAUL
jr-^

INTER-OFFICE COMMUNICATION

February 28, 1969 

FILE MEMOEIANDUM

RE: MILWAUKEE RAILROAD'S REFUSE AT PIG'S EYE LANDFILL

DEN spoke with Mr. Roy Johnson from the Milwaukee Railroad on 
Friday morning, February 28, 1969 concerning the Milwaukee Railroad's dun^j- 
ing at the Pig's Eye Landfill.

Mr. Johnson stated that their truck had gone to the Pig's Eye 
this morning and that the attendants would not ^low them into the Landfill. 
This was a misunderstanding on our part in thatTkent's memo had not yet 
arrived at the Landfill. I discussed the memo with Vern Tester and even 
though the Milwaukee Railroad is hauling some wood and timbers, etc., the 
Milwaukee people feel that they have a right to dun^j this at Pig's Eye. 
Rather than make a big issue over this, I told Vern Tester to allow them 
to go ahead and dump at the Pig's Eye. (I would appreciate it if Joe Crea 
at his convenience would get ahold of Mr. Johnson and probably work out 
some better understanding on this.)

Mr. Johnson also made a point of the fact the Twin Waste____
Disposal hauls some for the railroad, possibly 8 or 9 loads and
he feels that we should not charge for this stuff that is coming from the 
railroad. I told him that if they could put one of the Milwaukee Road's 
stickers on that particular truck so that our people could identify it, 
that we would then admit it free to the Pig's Eye Landfill. I talked to 
Vern Tester about this also and our people will go ahead on this basis.

I could tell in talking to Mr. Johnson that they are getting a 
little bit upset about this since it is their land, etc., and rather than 
make a big issue out of these things, I think it's best that we try to 
cooperate even though we have to do some things that don't conform exactly 
to our policy.

This is for file purposes.

DONALD E. NYGAARD
CIVIL ENGINEER III
MAINTENANCE SERVICES DEPARTMENT

DEN:em

cc; Joseph Crea



015B1

V

TO: Joe Crea

FROM: Kent Schonberger

DATE: Februery 27, 1969

SUBJECT: Further Inforcoatlon relative to Milwaukee Railroad refuse being duaped
at Pig's E/e Landfill

Nr. Johnson fro« the Milwaukee Railroad called ne on February 25, 1969, the 
saoM day that I received your aean with regard to the clrcuoistances about which 
he was asking.

I told Nr. Johnson, as confirawd In your note, that wa could see no reason 
for having hold ups or delays In connection with their trucks duoplng at Pig's Eye 
and also that wa would not have any objection to thee bringing in soow lueber, 
especially If this Is being deposited In areas which the Milwaukee Railroad gave 
us for duap operations.

' i J , ' ; •
;i ■ ■

Insofar as bringing the location In at a gate or driveway off their property,
Mr. Johnson feels this Is not necessary Inaswuch as they would cone through the 
norMl Pig's Eye access road. This way their own identified truck would be cowing 
In and I'n sure other than for record keeping purposes, you would let It In then 
without any charge for such dunping on the earlier stated basis of about four loads 
per day.

Nr. Johnson also told oe that they often hire a private contractor, possibly 
Twin City Waste Disposal, to haul soon oMtarlal frow an area further down toward 
their hueping yards and that this amounts to about nine 17 yard compactor loads 
per month, or an average then of about one every second or third day. He told mo 
that at the present time the firm hauling this apparently Is paying the entrance 
fee and In turn the Railroad Is. being billed this emount and he asked whether or 
not an arrangement could be made for the Railroad to be rebated that money. I - 
explained that any type of rebate would be an almost Impossible thing once the money 
was within the City financial umbrella, but that If we had some completely clear and 
positive means of identifying who was bringing the material and that only those loads 
which came from the Milwaukee Railroad would be allowed In, arrangements could likely 
be made between you. Nr. Johnson and the firm doing the hauling for a positive means 
of Identification, perhaps by some special tickets, signed slips or the like, we 
would allow the private firm trucks hauling from the Milwaukee Yard properties only 
to come Into Pig's Eye also via the normal roadways and gate at no charge. Nr. 
Johnson will look further Into this oiatter and be in further contact with you or me. 
This for your information. ' H

RS:ma
OEM
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TO: Jod CrM

FROM: Rent Schonbergor
DATE: February 24. 1969

SUBJECT: Dumping problems of the HIlMBukee Railroad Yard adjacent to fig's Eye

This office Mas contacted by Mr. Roy Johnson, Division Engineer for the 
Milwaukee Railroad, phone 339*4178, who stated that as mentioned In the letter 
of Dr. Cox about tMO months ago, there have been complaints by the Health Depart
ment about the dumping operation done by the Milwaukee Railroad down In the vicin
ity of their hump switch area because of the open debris and the lack of cover, 
as wall as no permit existing for such dumping.

Mr, Johnson states that they wish to eliminate this dumping complaint and 
completely end any disposal of material from their so-called rubbish track In that 
area. He states their total debris Is about four small truck loads per day, which 
he estimates In the vicinity of 20 to 25 cubic yards total.

He says that ^hls people have Informed him that there are two basic problems 
Witch have tended to prevent them from doing their diasplng within the Pig's Eye 
Landfill, for which It Is my understanding a gate or opening Is provided so that 
they can go directly Into the landfill without having to drive around to our normal 
access gate. He states that (I) their operating people have told him that Wien the 
trucks come to Pig's Eye, they have to wait a considerable length of time In line 
to dump and with only one truck, they do not have waiting time. This seems somewhat 
unusual to me In the few times I have been down there there Is very little. If any, 
wait with most of the trucks I have observed; (2) he states that they have a certain 
amount of luniier or timbers used In the doors of the boxcars and this Iunbar 
material has been objected to by some unknown parties, supposedly at Pig's Eye.

i
At your convenience could you let me know what the story Is on this waiting to 

dump situation, whether this Is anything of any consequence and If so. In view of 
their relatively small volume and the fact they are leasing some of this area to us, 
whether we could give them some priority to Insure no wait. Secondly, could you let 
me know whether this timber material has been any situation where our people have 
stopped them from dumping or whether the Railroad people are confusing this with 
duelling at possibly some other site which was prohibited by the Health Bureau or 
some other agency. Also, whether you think the proportion of small wood pallets or 
other lumber which they %«>uld bring In would be something which wo should not permit 
or whether this meets the terms of the present lease arrangements we have for Pig's
Eye. 1 Am,

A3A
D/-rjV-Lt ;< y .

!' I
A 0



01586

Jo« Crea - 2 - Fabruary 24, 1969

I would appraclata your attoabling this Inforwatlon as soon as convantant 
and furnishing this In a writtan fora. If at all possibla, to Don or aa and wa 
can arranga to contact Mr. Johnson onca wa hava your raply. Thank you.

KSzfl
DEN
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EXHIBIT D

THE PLAN AND ORDER NOS. 809, 832 AND 866
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NOTICE OF PLAN APPROVAL AND CONFIRMATION

To: Creditors end Stockholders of the Chicago, Milwaukee, St. Paul and Pacific Railroad Company, 
Debtor, in Proceedings for Reorganization under Section 77 of the Bankruptcy Act.

On May 1, 1985 the Trustee of the property of the Chicago, Milwaukee, St. Paul and Pacific Railroad 
Company, Debtor, filed with the United States District Court for the Northern District of Illinois, Eastern 
Division (the “Court”) his 1985 Plan of Reorganization (the “Plan”) for the Debtor. Hearings with respect 
to the confirmation and approval of the Plan were held by the Court on June 24, 25, 27, 1985 and on July 12, 
1985. On July 12, 1985, the Court entered its Order No. 832 modifying the Plan and confirming and 
approving the Plan as modified. The Plan as modified is attached to this Notice.

Any inquiries with respect to the Plan as modified should be directed to the Trustee at the address 
indicated below.

Dated; July 29, 1985

By Direction of the Court

RICHARD B. OGILVIE 
Trustee of the Property of the 
Chicago, Milwaukee, St. Paul 
and Pacific Railroad Company. 
Debtor
547 West Jackson Boulevard 
Suite 1510
Chicago, Illinois 60680-6205 
(312) 294-0480

ROBERT H. WHEELER 
Counsel to the Trustee 
ISHAM, LINCOLN & BEALE 
Three Pint National Plaza 
Suite 5200
Chicago, Illinois 60602 
(312 ) 358-7500
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IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF ILLINOIS 

EASTERN DIVISION

IN THE MATTER OF 
CHICAGO, MILWAUKEE, ST. PAUL 

AND PACIFIC RAILROAD COMPANY, 
DEBTOR

IN PROCEEDINGS FOR THE REORGANIZATION 
OF A RAILROAD

Docket No. 77 B 8999

The Honorable Thomas R. McMillen, Judge Presiding

TRUSTEE’S MODIFIED 1985 
PLAN OF REORGANIZATION 

(As Approved and Confirmed By Order 832)

Richard B. Ocilvie, Trustee 
547 West Jackson Boulevard 
Suite 1510 
P. O. Box 6205 
Chicago, Illinois 60680-6205

July 12, 1985
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I. DEFINITIONS

As used in this Plan of Reorganization with initial capitalization, the following words have the meanings 
set forth below, except where a different meaning is clearly indicated or required by the context:

1.1 “Allotoable Claim" means a Claim which is ultimately determined by the Court to be properly
payable out of the Estate under applicable law, including interest in the amount, if any, provided 
by the Plan or allowed by the Court.

1.2 "Attet Purchase Agreement" means the agreement between the Trustee and Soo dated April 6.
1984, as amended, which provided for the acquisition of the Debtor’s operating rail system by Soo.

1.3 "Bankruptcy Act” means the Bankruptcy Act of 1898, as amended.

1.4 "Claim" means a claim against the Trustee in his capacity as Trustee, the Debtor or the Estate as
defined in Section 77(b) of the Bankruptcy Act (including claims arising under certificates issued 
pursuant to Section 77(c)(3) of the Bankruptcy Act and claims for fees and expenses under 
Sections 77(c)(2) and 77(c)(12) of the Bankruptcy Act), whether arising Post-Petition or Pre- 
Petition.

1.5 "Confirmation Date” means July 12, 1985.

1.6 "Consummation" means the carrying out of all acts and procedures contemplated by the Plan.
commencing with the Confirmation Date.

1.7 “Consummafton Date” means the date fixed by order of the Court on which legal and beneficial
ownership of the Estate’s assets will be vested in the Reorganized Company.

1.8 “Couri” means the United States District Court for the Northern District of Illinois, Eastern Division.
which has jurisdiction over the Debtor’s reorganization proceeding.

1.9 “Debentures" means the Debtor’s 5 % Income Debentures, Series A, due 2055, issued pursuant to an
indenture dated January 1, 1955 (“Indenture").

1.10 “Debtor” means the Chicago, Milwaukee, St. Paul and Pacific Railroad Company, a Wisconsin
corporation, which is in reorganization under Section 77 of the Bankruptcy Act, in the Court s 
Docket No. 77 B 8999.

1.11 "Distribution Date” means a date fixed by the Trustee for distribution to claimants of a particular
class in accordance with Section 5.2 of the Plan.

1.12 “Estate” means all of the Debtor’s assets, businesses and properties which are subject to the Court s
jurisdiction in this reorganization proceeding.

1.13 “Plan" means this 1985 modified plan of reorganization.
1.14 "Post-Petition" means the period subsequent to the filing of the petition to reorganize the Debtor on

December 19, 1977 and prior to the Consummation Date.
1.15 "Pre-Petition" means the period before the filing of the petition to reorganize the Debtor on

December 19, 1977.
1.16 “Reorganized Company" means the Debtor, with appropriate amendments to its articles of

incorporation to change its corporate name, which will be vested with the assets of the Estate 
pursuant to the Plan on the Consummation Date.

1.17 "Segregated Account" means the escrow account described in Section 5.7 of this Plan established for
the purpose of securing payment of Allowable Claims after the Consummation Date.

1.18 “Soo" means collectively the Soo Line Railroad Company, a Minnesota corporation, and its affiliate
The Milwaukee Road Inc. (formerly SLR CO, Inc.), a Minnesota corporation.

1.19 "Trustee" means Stanley E. G. Hillman, qualified as Trustee on February 13, 1978, as succeeded by
Richard B. Ogilvie on August 20, 1979, in their respective capacities as trustees of the property of 
the Debtor, and each duly-appointed successor.

1
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II. INTRODUCTION

On February 19, 1985, the Soo acquired pursuant to the Asset Purchase Agreement the Debtor’s 
operating rail properties for $192,000,000 in cash and the assumption of approximately $395,000,000 in long
term and other liabilities calculated on an Interstate Commerce Commission Accounting Basis, The cash 
portion of the purchase price is subject to certain retroactive adjustments which the Trustee estimates will not 
in the aggregate be material. The sale to the Soo represents the culmination of the disposition of the Debtor's 
operating railroad properties, other than approximately 85 miles of track and right of way situated in the 
Chicago, Illinois vicinity, which are operated by the Soo for freight service and the Northeast Illinois 
Regional Commuter Railroad Corporation for commuter service. The Trustee and the Debtor have no 
continuing obligations for the operation of any rail services. The proceeds realized by the Trustee from the 
sale to the Soo, coupled with assumption by the Soo of approximately $395,000,000 in obligations, has 
permitted the Trustee to propose this Plan, which if consummated will result in the discharge of the Debtor 
from reorganization after providing for the full payment in cash of all Allowable Claims. The Plan 
contemiplates substantial completion of the reorganization proceedings by December 31, 1985.

2.1 History of the Proceeding

On December 19, 1977, after three years of heavy losses, the Debtor, a Class I transcontinental railroad, 
filed its petition for reorganization under Section 77 of the Bankruptcy Act. At that time the Debtor operated 
a system of nearly 10,000 route miles in the Midwest and across the northern tier states to the Pacific 
Northwest. The petition was approved on December 20, 1977 and Stanley E. G. Hillman was appointed as 
Trustee on February 13, 1978. Mr. Hillman was succeeded as Trustee by Richard B. Ogilvie on August 20, 
1979.

Subsequent to filing for reorganization, the Debtor continued to sustain heavy losses. In 1979 Mr. Ogilvie 
determined that the revitalization of the entire 10,000-mile system was not practical. Accordingly, in that 
year the Trustee, under the direction of the Court, instituted an aggressive program of abandoning 
unprofitable lines and restoring profitability to a 3,900-mile midwestem "core” system. The shedding of 
unprofitable lines, together with the intensive efforts of the Trustee and his staff to improve the railroad’s 
traffic base and reduce costs, resulted in the core system’s return to profitability in 1983.

Along with the abandonment and sale of unprofitable lines, the Trustee also pursued a program of selling 
other excess property. This program, which included the sale in 1981 of approximately 117,000 acres of 
timber properties owned by the Debtor's subsidiary the Milwaukee Land Company, on very favorable terms 
to the &tate (approximately $178,(XX),000 in cash), substantially contributed to the viable restructuring of 
the Debtor’s rail system and the Trustee's present ability to sati^ the Allowable Claims of all creditors.

In April of 1984, punuant to Court authorization, the Trustee negotiated asset purchase agreements for 
the sale of the operating rail properties with two competing bidders, the Soo and Chicago and North Western 
Transportation Company. Both agreements were approved by the Interstate Commerce Commission and 
returned to the Court for a decision on which should be approved and consummated. The Soo’s Asset 
Purchase Agreement was approved by the Court, and the transactions contemplated by the Asset Purchase 
Agreement were closed on February 19, 1985.

As a result of these programs and transactions, the asset and debt restructuring of the Debtor is virtually 
complete. Evaluations of remaining non-rail properties and the planned sale of the remaining rail properties 
will continue prior to the Consummation Date. However, no further property dispositions or restructuring is 
required for the discharge of the Debtor from the reorganization proofing, and the return to the 
stockholders of a company with substantial cash, other properties and assets, and essentially no debt.

As of the Consummation Date the assets of the Reorganized Company will consist principally of cash, 
securities and interests in real property. Various plam for the development and implementation of a business 
plan for the utilization of these assets could be proposed. The Trustee has chosen not to propose any specific 
business plan for the Reorganized Company in this Plan as he believes this is a matter which is better left to 
the new management and stockholders of the Reorganized Company.
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2.2 Description of Plan

Most of the Estate's obligations to the United States government and other obligations relating to the 
opjeration of the core system have been assumed by Soo. The assumed obligations include outstanding 
indebtedness issued pursuant to Sections 505 and 511 of the Railroad Revitalization and Regulatory Reform 
Act of 1976, together with the obligations under the Debtor’s Series I Redeemable Preference Stock. The 
remaining Allowable Claims will be paid in cash, to the extent practicable on or before the Consummation 
Date. No Claim will be satisfied by the issuance of securities.

On the Consummation Date the remaining assets of the Estate will be returned to the Debtor, which will 
continue in existence as the Reorganized Company. After the Comummation Date the Reorganized 
Company will continue making cash payments to creditors entitled to payment, out of the Segregated 
Account.

2.3 Basis for Proposal of Plan

2.3(a) Resources and Application

As of June 30. 1985 the Trustee held approximately $263,000,000 in cash and cash equivalents in the 
property escrow accounts established by orders of the Court, together with approximately $28,000,000 in tax 
benefit transfer escrow accounts. In addition the Milwaukee Land Company held as of that date approxi
mately $100,000,000 in cash and cash equivalents. After giving effect to the estimated results of the Estate's 
operations to July 31, 1985, and assuming no significant sales of properties during that period, approximately 
$393,000,000 will be available as of July 31, 1985 for payment of Allowable Claims. Allowable Claims as of 
July 31, 1985 are shown on the attached Exhibit I and are estimated to be approximately $205,000,000. .After 
payment of all Allowable Claims, a significant amount of cash and cash equivalents together with various 
interests in real properties, including approximately 63,000 acres of real estate and timber properties, will be 
available for transfer to the Reorganized Company in satisfaction of the stockholders’ interests. Assuming no 
significant property sales subsequent to June 30, 1985, the Trustee also estimates that the Reorganized 
Company will have available as of the Consummation Date, after giving effect to the expenses of completing 
the reorganization, a net operating loss carryover in excess of $252,000,000, which may be used to offset 
future taxable income of the Reorganized Company and its parent Chicago Milwaukee Corporation. These 
tax benefits, if not utilized, will expire in varying amounts from 1995 through 2000. The Trustee also 
estimates that the Reorganized Company will have available unused investment tax credits as of the 
Consummation Date of approximately $24,000,000. These credits will be available to offset future federal 
income tax liability of the Reorganized Company and Chicago Milwaukee Corporation. These credits will, if 
not utilized, expire in varying amounts from 1989 through 1998.

2.3(b) Schedule for Distribution to Creditors

Between the Confirmation Date and the proposed Consummation Date, the Trustee will pay Allowable 
Claims that are not disputed, together with fees and expenses approved in accordance with Section 9.1 below.

UI. CLASSIFICA’nON OF CLAIMS AND STOCKHOLDERS’ INTERESTS 
3.1 Classification ^ •

For the purposes of this Plan, the classification of Claims and the interests of the I>ebtor’s stockholders is 
as follows;

3.1(a) Class A: Expenses of Administration: Class A consists of Allowable Claims (other than Claims 
in Classes B and D) which are treated as expenses of administration, including Claims of the Debtor s 
employees under the January 1, 1982 Wage Reduction Agreement, Claims of state and local taxing 
authorities for taxes, special assessments and other governmental charges relating to the Post-Petition period, 
and Pre-Petition personal injury claims.

3.1(b) Class B: Debentures: Class B consists of Allowable Claims of the holders of the Debtor’s 
Debentures.
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3.1(c) Class C: General Unsecured Claims: Class C consists of Allowable Claims (other than the 
Claims in Classes A. B and D) which are unsecured, including Pre-Petition Claims of general trade creditors 
and Pre-Petition tax Claims, rejected contract claims and traditional labor protection claims.

3.1 (d) Class D: Fees and Expenses: Class D consists of the fees and expenses approved in accordance 
with Section 9.1 below.

3.1 (e) Class E: Preferred Stock: Class E consists of the interests of the holders of the Debtor’s Preferred 
Stock.

3.1(f) Class F: Common Stock: Class F consists of the interests of the holders of the Debtor’s Common 
Stock.

IV. DESCRIPTION OF THE REORGANIZED COMPANY

4.1 The Reorganized Company

For convenience, simplicity and economy in carrying out this Plan, the Debtor will continue in existence 
as the Reorganized Company. Prior to the Consummation Date the Debtor’s articles of incorporation will be 
amended to change its corporate name. This change is required by the Asset Purchase Agreement.

4.2 Capitalization of the Reorganized Company

The Reorganized Company will retain the same equity structure as the present Debtor. The equity 
structure of the present Debtor is the same as that of the Debtor prior to reorganization, except that the 
Debtor’s Series I Redeemable Preference Shares were cancelled and the underlying obligations assumed by 
the Soo pursuant to the Asset Purchase Agreement. All capitalized debt and other obligations of the Debtor 
which were not assumed by the Soo will be discharged or paid prior to the Consummation Date. No new 
securities will be issued by the Reorganized Company as part of the Plan.

4.3 Assets of the Reorganized Company

As of the Consummation Date the Reorganized Company will be vested with, and will be legal and 
beneficial owner of, all assets of the Debtor as of that date (subject to the applicable restrictions on assets 
retained in the Segregated Account and assets retained in the tax benefit transfer escrow referred to in Section
2.3 above), including books, files, records and other papers relating to the reorganization proceeding which 
are determined by the Trustee to belong to the Debtor. The Reorganized Company’s ownership of all its 
assets will be free and clear of all liens and encumbrance of any kind or character, except as provided in the 
Plan or by order of the Court.

4.4 Management of the Reorganized Company

The by-laws of the Debtor provide for a number of directors between 9 and 14. Prior to the 
Consummation Date the Tnsstee will recommend to the Court the appointment of 9 individuals to serve as 
directors until the first meeting of shareholders of the Reorganized Company. Prior to the Consummation 
Date the Trustee will continue to manage the affairs of the Estate, subject to the control of the Court. The 
Trustee’s staff presently consists only of employees of Soo who work at the offices of the Trustee on a contract 
basis in accordance with the Asset Purchase Agreement. Prior to the Consummation Date, the Trustee 
anticipates that some permanent employees may be retained. In general, however, the identification and 
employment of a permanent staff and management will be the responsibility of the Reorganized Company.

V. SA'nSFACnON OF CLAIMS AND STOCKHOLDERS’ INTERESTS 

5.1 Treatment of Claims and Interests

For purposes of this Plan, the treatment of Claims and the interests of the Debtor’s stockholders is as 
follows, subject to changes directed or authorized by the Court.
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5.1(a) Classes A, B and C: Creditors' Claims; The Allowable Claims in Classes A, B and C will be 
paid in cash, with interest as provided in Section 5.3 and Section 5.4, as soon as practicable after the 
Confirmation Date.

5.1(b) Class D: Fees and Expenses: Fees and expenses approved by the (Dourt as Class D Allowable 
Claims pursuant to Section 9.1 below will be paid in cash on or before the Cx>nsummation Date.

5.1(c) Class E: Preferred Stock The holders of the interests of Class E will continue as holders of the 
preferred stock of the Reorganized Ck>mpany. Certificates outstanding as of the Consummation Date will 
continue to evidence the same number of shares of Preferred Stock of the Reorganized Company.

5.1(d) Class F: Common Stock The holders of the interests in Class F will continue as holders of the 
common stock of the Reorganized Company. Certificates outstanding as of the Consummation Date will 
continue to evidence the same number of shares of (Common Stock of the Reorganized Company.

5.2 Method of Distribution

After the Confirmation Date the Trustee will begin distributions to creditors. The Trustee will establish a 
Distribution Date for each class of Claims, which will be the earliest date on which the holders of Allowable 
Claims in that class are entitled to receive payment under the Plan. Different Distribution Dates may be fixed 
for different classes of Claims. The Distribution Dates will in no event be later than the Consummation Date.

The Trustee before the Consummation Date and the Reorganized Company after the (Consummation 
Date will distribute the payments to the holders of Allowable Claims imder the Plan on and after the 
applicable Distribution Dates. Distributions to holders whose Claims are finally allowed, settled or adjudi- 
cated following the Distribution Date shall take place injhg manner set forth in Sections 5.6 and 9.1. Disputes 
as to the allowability, amount or classification of any Claim shall not delay distributions with respect to
undisputed Claims, subject to the provisions of Section 5.5 below, Distributions to creditors will be made 
against delivery of certificates, properly endorsed with signature guaranteed with respect to Class B Claims, 
and against appropriate forms of release and satisfaction required by the Trustee with respect to all other 
Claims.

5.3 Calculation of Interest

Each allowable Claim will be entitled to interest, calculated as provided in this Section and Section 5.4 
below. Interest and related charges will be calculated at the rates provided by the Plan from a date a Claim is 
liquidated until (1) the Distribution Date, in the case of Claims finally allowed, settled or adjudicated prior 
to the applicable Distribution Date, or (2) the date of payment, in the case of other Claims. The liquidation 
date shall be deemed the date upon which the principal amount of the Claim it av^rtainahlp from thp 
Trustee's records. With respect to Claims which were liquidated prior to December 19, 1977, the liquidation 
date shall be deemed December 19, 1977.

5.4 Interest Rate

Interest with respect to Class A and Class C Claims will be calculated in accordance with Section 5.3 
above at the rate of seven and one-half percent (7Vi % ) per annum, without compounding, from the date of 
liquidation to February 19, 1985. From February 20, 1985 to the Distribution Date (in the case of Claims 
finally allowed, settled or adjudicated prior to the applicable Distribution Date), or to the date of payment 
(in the case of other Claims) interest will be calculated at the rate of interest currently being earned on the 
funds of the Estate held in escrow accounts in the name of the Trustee. The current rate of 8.5 % shall be 
applied from February 20 through September 1, 1985. The Trustee, the I^btor or clainwnts entitled to 
interest may make application tahav£this_rate altered prospectively for, peri^ beginning after Septem^r 1. 
l^M in the event the interest then being earned on funds of the Estate should warrant a change.

Interest with respect to Class B Claims will be paid as follows:

(a) Interest at the rate of five percent per annum, without compounding, will be paid on the 
principal amount of the Debentures banning on January 1, 1976, and continuing every year or portion
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of a year thereafter until the Distribution Date for Class B Claims, regardless of whether the Debtor had 
Available Net Income as that term is used in the Indenture;

(b) Each unpaid annual installment of interest (as set forth in subparagraph (a)) shall itself 
constitute an Allowable Claim, which shall bear interest at the rates specified in Section 5.4 of the Plan 
for Class A and C Claims, beginning on the date each installment was due, and continuing every year or 
portion of a year thereafter until the Distribution Date for Class B Claims; and

(c) Except as provided in subparagraphs (a) and (b), no other interest shall be paid on the 
principal of the Debentures or on the unpaid installments of interest.
Interest is not applicable to the interests of the holders of the Debtor’s Preferred and Common Stock 

(Class E and Class F Claims).

5.5 Pre-Condition to Distributions Pursuant to the Plan

Except as otherwise provided in agreements made by the Trustee and approved by the Court, no 
claimant of any class shall be entitled to any distribution pursuant to this Plan unless all claims which the 
Debtor or the Trustee has against the claimant or any affiliate of the claimant are settled or discharged.

5.6 Claims Undetermined as of Consummation Date

Claims in favor of the Debtor and the Trustee not settled or determined prior to the Consummation 
Date will be assumed and enforced by the Reorganized Company. Any Allowable Claim against the Debtor 
or the Tnistee which is filed prior to the applicable bar date described in Section 9.1, 10.2 or 11.2 below and 
included in a class entitled to participation under the Plan which has not been finally settled or adjudicated 
prior to the Consummation Date shall be entitled to be treated under this Plan as if it had been settled or 
adjudicated prior to the Consummation Date. The obligations of the Trustee and the Reorganized Company 
to the holders of these Claims will be limited to the participation provided in the Plan. This Section 5.6 shall 
not be interpreted as affecting the date of liquidation of a Claim for purposes of calculating the amount of 
interest payable on that Claim.

5.7 Segregated Account

As of the Consummation Date, cash or cash equivalents in an amount to be determined by the Trustee 
with the approval of the Court will be deposited in an escrow account (the “Segregated Account") for the 
purpose of securing and effecting payment of Allowabk Claims not paid.otsettled.by. that da^. Funds in the 
Segregated Account shall be invested consistent with the directiom and limitations to be provided by Court 
order. Income eariied wth respect to the funds in the Segregated Account shall be paid to the Reorganized 
Company.

After the Consummation Date funds in the Segregated Account will be used at the direction of the 
Reorganized Company only to pay Allowable Claims, and will not be subject to withdrawal for any other 
purpose without prior approval of the Court. The principal amount of funds to be maintained in the 
Segregated Account may be modified from time to time upon application to the Court by the Reorganized 
Company. The Segregated Account will continue in existence until the termination of the right to receive 
payment under the Plan in accordance with Section 5.8 below. Any funds remaining at that time will be 
transferred to the Reorganized Company free of the restrictions of the Segregated Account and free and clear 
of any right, title, and interest of any other person or entity, the escheat or abandoned property laws of any 
state to the contrary notwithstanding.

5.8 Termination of Right to Receive Payment Under the Plan

The rights of all security holders, creditors and claimants to receive payment under this Plan will 
terminate five years after the Consummation Date or, as to Claims asserted as of the Consummation Date but 
not finally settled or adjudicated until after the fourth anniversary of the Consummation Date, one year after 
the date of finaJ settlement or adjudication. The holders of Allowable Claims who do not deliver certificates, 
properly endorsed with signature guaranteed, for cancellation with respect to Class B Claims or appropriate
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forms of release and satisfaction required by the Trustee with respect to all other claims within the time 
sp)eci£ied in this Section 5.8 will not be entitled to participation under the Plan.

, VI. EXECUTORY CONTRACTS ^

6.1 Rejection and Participation Under the Plan

Prior to the Consummation Date the Trustee will from time to time file with the Court exhibits listing all 
the executory contracts to be rejected as part of the Plan in accordance with Section "7(b) of the Bankruptcy 
Act. On the Consummation Date the contracts listed in those exhibits will be rejected effective as of 
December 19, 1977, the date of the filing of the Debtor's petition for reorganization under Section 77. All 
executory contracts not listed in the exhibit to be filed with the Court have been assumed by the Soo or other 
parties pursuant to agreements with the Trustee or will be adopted by the Trustee as of December 19. 1977 
and will become obligations of the Reorganized Company, to ^ performed in accordance with their terms. 
Claims arising out of rejected executory contracts will be treated as Class C Claims. The Trustee shall give 
notice prior to or as of the Consummation Date to all parties to rejected contracts in a form prescribed by the 
Court.

Discharge of Obligations Under Executory Contracts Assumed by Others

The Trustee, the Debtor and the Reorganized Company shall be discharged from all obligations which 
have been nwnmed hy in/'ln/ling rh<» Snn Tinder agreements with the Trustee entered into during the
pendency of the reorganization proceedings, and from all claims based on or arising out of a failure to 
perform those obligations. Claims with respect to or arising out of those obligations are disallowed and are not 
included as Claims subject to treatment under the Plan. The holders of these claims shall not recei^ the
notice prescribed in Section 6.1 above with respect to the rejection of executory contracts.

Vn. VESTING OF ASSETS AND DISCHARGE 7^
7.1 Property to Be Vested Free and Clear of Liens

All property, when conveyed to the Reorganized Company, will be free and clear of all liens and claims 
against the Debtor and the Trustee, except as otherwise specifically provided in this Plan or by Court order. 
The Court may require the Trustee, the Debtor, the trustee of any instrument securing any obligation of the 
Debtor, any mortgagee, and any other proper and necessary parties, to make transfers, conveyances or 
satisfactions of mortgages in recordable form, and may require the Debtor to join in the transfers, 
conveyances or satisfactions which are necessary to expedite the Consummation and the vesting of title in the 
Reorganized Company.

7.2 Discharge of Obligations

All liabilities and obligations of the Trustee and the Debtor, all claims (whether asserted or not) and all 
liens, security interests and encumbrances on the property of the Debtor, will be discharged as of the 
Consummation Date, except as expressly provided in this Plan or by order of the Court.

Vra. EXECUTION OF THE PLAN 

8.1 Approval and Confirmation of the Plan

After hearings as provided in Section 77(e) of the Bankruptcy Act, held on June 24. 25, 27 and July 12. 
1985, the Court on July 12, 1985 entered Order 832 modifying the plan filed by the Trustee on May 1. 1985. 
approving and confirming the Plan and authorizing the Trustee to proceed with Consummation.

1-7'; v:
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8.2 Consummation Procedure

The Debtor and the Trustee, subject to the supervision of the Court, have the authority to carry out the 
Plan and the orders of the Court relating to the Plan in accordance with their respective terms, 
notwithstanding any contrary laws of any state or the decision or order of any state authority. The Trustee 
will promptly proceed with the Consummation and generally to wind up the reorganization proceedings. 
The Trustee will have the authority to take all steps necessary or appropriate to Consummation, including 
provision for staff, disposition of assets of the Estate, and other action considered by the Trustee to be 
necessary or appropriate to insure that the funds required for Consummation are available when required 
and that the other assets of the Estate are appropriately managed. The Trustee will determine all forms, 
instructions, letters of transmittal, and similar instruments used in effecting distributions under the Plan.

8.3 Employment of Agents

In the Consummation of the Plan, the Trustee may employ agents, transfer agents, registrars, trustees, 
depositories, exchange agents, accountants, attorneys, financial advison, and others as he considers necessary 
or appropriate. The Trustee may from time to time delegate to others any power or discretion conferred 
upon him by the Plan.

8.4 Retention of Jurisdiction by the Court

The Court will retain exclusive jurisdiction under Section 77 of the Bankruptcy Act over the assets dealt 
with by the Plan, and over any persons appearing in the reorganization proceedings, for the purposes of 
determining any Claims asserted by or against the Debtor or the Trustee, construing any order in respect of 
the Plan, carrying out and ^ving effect to the provisions of the Plan and the orders confirming the Plan, 
fixing terms and conditions relating to Consummation, and entering the final decree. The Court may cure 
any defect, supply any omission, or reconcile any inconsistency in the manner and to the extent necessary or 
expedient in order to carry out the Plan effectively. On the Consummation Date, the reorganization 
proceedings will be terminated, and a final decree will be entered by the Court pursuant to Section 77(f) of 
the Bankruptcy Act discharging the Trustee and closing the case, subject to the reservation of jurisdiction by 
the Court as provided in this. Section 8.4.

IX. FEES AND EXPENSES

9.1 .allowance of Fees and Expenses.

.\fter Confirmation the Court will consider applications for allowance of fees and expenses to the 
Trustee, his staff and counsel, and other partly claiming fees and expenses pursuant to Paragraphs (c)(2) 
and (c) (12) of Section 77 of the Bankruptcy Act, other than fees and expenses previously approved by the 
Court, whether or not paid. These applications are required to be filed on or before August 5, 1985 and will 
be referred to the Special Master previously appointed in these proceedings for hearing beginning on 
September 4, 1985. The Special Master will report his recommendations to the Court on or. before September 
30, 1985 and the Court will issue a final order or orders awarding fees and expenses on or before October 31, 
1985. .‘Applications submitted under this Section shall reflect requests for allowance of fees through the 
Consummation Date except that applications by the Trustee and his counsel for fees and expenses from 
,\ugust 1, 1985 through the Consummation Date may be filed with the Court not later than five days prior to 
the Consummation Date.

X. DISCHARGE OF TRUSTEE 

10.1 Discharge as of Consummation Date

As of the Consummation Date the Trustee shall be discharged and his bond released, and he shall be 
relieved of any further duties and responsibilities (other than the preparation and filing of a final report) in 
respect of the administration of the property or the conduct of the business and affain transferred to the 
Reorganized Company on the Consummation Date.

8
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10.2 Bar Date for Claims Against Trustee

Any claim or action of any nature arising prior to the Confirmation Date agaii^st the Trustee 
individually, arising out of the conduct of his office as Trustee, must be filed with the Court and served upon 
the Trustee and all parties in interest not later than sixty days after the Confirmation Date or be forever 
barred. Any such claim which arises after the Confirmation Date but prior to the Consummation Date shall 
be filed with the Court and served upon the Tnrstee and the Reorganized Company not later than thirty days 
after the Consummation Date or be forever barred. Any such claim or action shall be in writing and shall 
state with particularity the nature of the claim or action and the relief sought. Notice of the bar dates 
established in-this Section 10.2 shall be published in The Wall Street Journal (national edition) not later than 
ten days after the Confirmation Date and not later than ten days prior to the Consummation Date, 
respectively.

XI. BAR OF CLAIMS AGAINST TRUSTEE AS TRUSTEE, THE DEBTOR OR THE ESTATE

11.1 Bar Dates

In accordance with Orders 201 and 265, certain Pre-Petition Claims which were not filed with the 
Trustee on or before January 9, 1980 are baned and are not subject to treatment under this Plan. Pre-Petition 
and Post-Petition Claims against the Trustee in his capacity as Trustee, the Debtor or the Estate which have 
been filed in a form not satisfactory to the Trustee, or which have not been previously filed and are not 
barred by Orders 201 or 265, must be filed with the Court and served upon the Trustee not later than 60 days 
after the Confirmation Date or be forever barred. Any such Claim arising after the Confirmation Date but 
prior to the Cortsummation Date must be filed with the Court and served upon the Reorganized Company 
not later than 30 days after the Consummation Date or be forever barred. Not later than ten days after the 
Confirmation Date the Trustee shall give notice of the first bar date provided in this Section 11.1 by mail to 
all claimants whose filings are not satisfactory to the Trustee, and to all persons or entities who the Trustee 
reasonably believes have a Claim against the Trustee In his capacity as Trustee, the Debtor or the Estate 
which has not previously been filed and is not barred by Orders 201 and 265. On or before the 
Consummation Date the Trustee shall give notice of the second bar date established in this Section 11.1 by- 
mail to all persons or entities who the Trustee reasonably believes have a Claim against the Trustee in his 
capacity as Trustee, the Debtor or the Estate which has not previously been filed and is not barred by Orders 
201 and 265 or by the first bar date established in this Section 11.1. Notice of the bar daces established in this 
Section 11.1 shall be published in The Wall Street Journal (national edition) not later than ten days after the 
Confirmation Date and not later than ten days prior to the Consummation Date, respectively. :

11.2 Scope of Bar

The bar dates provided in Section 11.1 apply to all Claims, including Claims for contribution or 
indemnity existing as of the Confirmation Date and the Consummation Date, respectively. The bar dates 
provided in Section 11.1, however, do not apply to claims for contribution or indemnity based on facts that 
are unknown, undisclosed and unasserted as of the Confirmation Date or the Consummation Date, 
respectively. Claims arising prior to the Consummation Date based on personal injury or death to any person 
who was a minor at the time of occurrence, as determined under the laws of the State of which he or she was 
then a resident, may not be asserted against the Reorganized Company unless timely filed by a person having 
the responsibility over the legal affairs or guardianship of that person. Claims which were the subject of 
lawsuits filed prior to the Consummation Date but which are not pending on the Consummation Date may 
not be reasserted subsequent to the Consummation Date, even if dismissal of the lawsuit was without 
prejudice and the time permitted for refiling has not run. The notices given in accordance with Section 111 
above shall contain the information set forth in this Section 11.2.
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XII. MISCELLANEOUS

12.1 Statement or Explanation Not Warranty or Representation

•\o statement or explanation contained in this Plan constitutes a warranty or representation or a 
condition to the binding effect of this Plan upon confirmation by the Court upon any creditor or claimant. No 
defect or error in this Plan, and no change in the estimates and assumptions underlying the allocation and 
distribution of payment as outlined in this Plan will release any creditor or claimant from the terms of and 
obligations under this Plan.

12.2 Notice

Whenever notice is to be given under this Plan, the Court will designate the time within which, the 
persons to whom, and the form and manner in which the notice will be given. ,\11 notices will be given by the 
Trustee.

12.3 Table of Contents and Section Headings Not Controlling

The table of contents and the section headings contained in this Plan are for convenience only and will 
not control the meaning or interpretation of this Plan or any of its provisions.

12.4 Exhibit

The following exhibit is attached to and made a part of this Plan.

Exhibit I. Estimated Schedule of Allowable Claims.

Respectfully submitted,

Rich.\rd B. OCtLVIE

Trustee of the Property of the 
Chicago, Milwaukee, St. Paul and Pacific 
Railroad Company, Debtor.
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EXHIBIT I

ESTIMATED SCHEDULE OF ALLOWABLE CLAIMS ‘
(dollar amounts stated in millions)

This schedule contains estimates of the aggregate amounts of Allowable Claims. Actual payments to be 
made pursuant to Court orders may vary from these estimates. Additionally, this schedule is subject to 
revision as a consequence of disputed claim settlements and accounts receivable offsets.

Unaudited 
Eftinuted 

Claim As of
Class Description of Claim 7/31/85

Expenses of Administration

A Provisions for continuing administration and deferred post-petition expenses............  $ 7:0

A Post-petition taxes*................................................................................................................ 5 7

A Pre-petition personal injury claims*................................................................................... 3.5

A Claims under Wage Reduction Agreement^..................................................................... 35 0

Unsecured Claims 

B Income Debentures

—principal..............................................       65.6

—interest............................................................................................................... 35.1

—total..................................................................................................................... 90.7 90.7

C Pre-petition trade creditors

—principal............................................................................................................. 32.9

—interest............................................................................................................... 18.9

—total.....................................................................................................................  51.8 51.8

C Pre-petition taxes*.................................................................  5.4

C Rejected contract claims...................................................................................................... 3 0

C Traditional labor protection claims* ^.........................................  2.5

Total Allowable Claims^......................................................................................... '................... ||04J

Notes

1. Does not include Class D Claims

2. Exclusive of any interest.

3. Exclusive of any payroll tax obligations, if applicable. In the event of payroll tax liability, such taxes could 
amount to approximately $7.9 million.
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IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF ILLINOIS 

EASTERN DIVISION

In the Matter of )
)

CHICAGO, MILWAUKEE, ST. PAUL ) 
AND PACIFIC RAILROAD COMPANY, )

) 
)Debtor.

In Proceedings for 
the Reorganization of 
a Railroad
No. 77 B 8999
Thomas R. McMillen, Judge

ORDER NO. </C^

Upon consideration of the matter of the sale, 

pursuant to Sections 4 and 5(b) of the Milwaukee Railroad 

Restructuring Act ("MRRA"), notice having been given to all 

parties, of the Rail Assets, as defined in and pursuant to 

an Asset Purchase Agreement dated April 6, 1984, as amended 

(the "APA"), to be entered into between Richard B. Ogilvie, 

not personally, but solely as trustee ("Trustee") of the 

property of the Chicago, Milwaukee, St. Paul and Pacific 

Railroad Company ("Milwaukee") and the Soo Line Railroad 

Company, a Minnesota corporation ("Soo"), and SLRCO, Inc., £ 

Minnesota corporation ("SLRCO"), the Court, acting as the 

Court of Reorganization for the Milwaukee pursuant to Sec

tion 77 of the Bankruptcy Act of 1898 and pursuant to Sec

tion 4 and Section 5(b) of the MRRA finds and concludes as 

follows:

(■
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1. Soo and SLRCO filed an application with the 

Interstate Commerce Commission (the "Commission") seeking 

approval of a purchase of the Rail Assets. In addition, 

Chicago and North Western Transportation Company ("CW-?") 

filed its application seeking the purchase of essentially 

similar assets.

2. The Commission rendered its decision on 

September 26, 1984 with respect to the application of Soo 

and SLRCO to purchase the assets specified in the APA. That 

decision, inter alia, approved the application pursuant to 

Section 11344(b) of the Interstate Commerce Act, Section

5(b) of the MRRA, and Section 77 of the Bankruptcy Act of 

1898. The Commission served its further decision with 

respect to CNW's modified application on January 11, 1985, 

which decision incorporated certain portions of its Sep

tember 26, 1984 decision.

3. The Court has hvM-rg’ the evidence adduced , ^the 

arguments of counsel, and the oral and written applications 

of various parties in interest seeking review of and com

menting upon the Commission's September 26, 1984 and January 

11, 1985 decisions, including those of the Trustee, Bur

lington Northern Railroad Company, Chicago Milwaukee Cor

poration, Escanaba and Lake Superior Railroad Company, First 

National Bank of Chicago (as Indenture Trustee), Grand Trunk 

Corporation, Bruce E. Hendry ind Mobil Oil Corporation, the
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Commission, LaSalle National Bank (as Successor Corporate 

Trustee), the City of Milwaukee, Wisconsin, CNW, the Chicago, 

Milwaukee, St. Paul and Pacific Railroad Bond and Debenture 

Holders Protective Committee (the "Protective Committee"), 
Railway Labor Executives* Association, Soo, States of Iowa, 

Minnesota and Wisconsin Departments of Transportation, the 

United States, United Transportation Union Local No. 528,' 

Wisconsin Power and Light Company, Green Hills Regional 

Planning Commission, North Dakota Public Service Commission, 

Seaboard System Railroad, Inc., Harold E. Spencer, Peter N. 

Todhunter and Richard James Stevens, State of Missouri,

South Dakota Department of Transportation, Coalition to Save 

The Milwaukee and "Certain Employees for the Milwaukee".

4. Section 5(b)(2) of the MRRA empowers this 

Court to review the order of the Commission entered under 

that Section only under Sections 706(2)(A), 706(2)(B),

706 (2) (C), and 706 (2) (D) of title 5 of the United States 

Code. The Commission has certified to this Court the full 

record of proceedings before it in connection with the 

decision of September 26, 1984 and the decision of January 

11, 1985. The Court has considered and reviewed the find

ings and decisions of the Commission filed with this Court, 

pursuant to the requirements of those sections. The Court 

has further considered the allegations of error contained in
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the petitions for review and connnents and has found that the 

Commission's findings and decisions should be and are approv
ed by this Court, since the findings and decisions were in 

accordance with law and were not arbitrary, capricious, an 

abuse of discretion, contrary to constitutional right, 

power, privilege or immunity, in excess of statutory juris

diction, authority or limitations, short of statutory right, 

or without observance of procedure required by law.
C « r* s''5. The Court has heM^ the evidence adduced, theA

arguments of counsel, and the oral and written arguments of 

various parties in interest expressing a preference for or 

objecting to the approval of the sale to either the Soo and 

SLRCO or CNW, including those of the Trustee, Burlington 

Northern Railroad Company, Chicago Milwaukee Corporation, 

Escanaba and Lake Superior Railroad Company, First National 

Bank of Chicago (as Indenture Trustee), Grand Trunk Corpora

tion, Bruce E. Hendry and the Mobil Oil Corporation, LaSalle 

National Bank (as Successor Corporate Trustee), the City of 

Milwaukee, Wisconsin, North Dakota Public Service Commis

sion, CNW, the Protective Committee, Railway Labor Execu

tives' Association, Soo, States of Iowa, Minnesota and 

Wisconsin Departments of Transportation, Stickney Corpora

tion, the United States, United Transportation Union Local 

No. 528, Wisconsin Power and Light Company, Green Hills 

Regional Planning Cormission, Seaboard System Railroad,

'V
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Inc., state of Missouri, South Dakota Department of Trans- 

portati.on. Coalition to Save The Milwaukee and "Certain 

Employees of the Milwaukee". The Court has considered the 

Commission's findings with respect to the public interest, 

the Commission's vote and basis for its preference for the 

Soo and SLRCO over CNW, the consideration to be paid to the , 

Debtor's estate, the amount of wages to be paid to employees 

and other relevant matters. The prompt sale of the Rail 

Assets to Soo and SLRCO for the continued provision of 

common carrier service in return for the consideration 

specified in the APA (including the assumption of certain 

liabilities of the Milwaukee's estate) is in the best in

terest of the Milwaukee's estate and of ultimate reorgani

zation of the Milwaukee, and is consistent with the public 

interest. Soa and—SLRCO are bona fide puriwliasei.a wiLlirn'-Lhe- 

raaaning of Rule 8-703 of the Bankruptcy Rules of the Supreme 

Cogrt-gf 1rh»-Hnited SLdttiST

6. The immediate execution by the Trustee of the 

APA, and the prompt closing of the transactions in the 

manner and time contemplated by the APA, are in the best 

interests of the Milwaukee's estate.

7. The Trustee has issued certain Trustee Certi

ficates during the course of these proceedings which were 

purchased by the United States Department of Transportation 

("DOT") and the Federal Financing Bank pursuant to Sections
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505 and 511 of the Railroad Revitalization and Regulatory 

Reform Act of 1976. and Section 7 of the MRRA. The estate 

also is liable to the DOT under the terms of its Series I 

Redeemable Preference Shares issued in 1977 prior to the 

Milwaukee's filing for reorganization. The Trustee's obli

gations under the above Trustee Certificates and under the
HPreference Shares imr^ be assumed at closing by Soo and SLRCO 

in the manner provided in the APA.

8. The purchase of the Rail Assets together with 

prior purchases approved by this Court constitute the pur

chase of substantially all of the Milwaukee Railroad for 

purposes of Section 7(h)(1)(B) of the MRUA (as amended by 

Section 701(c)(1) of the Staggers Rail Act of 1980), 45 USC 

§906(h)(1)(B), and all obligations to the United States or 

any agency or instrumentality of the United States incurred 

pursuant to Section 7 of the MRRA by the Milwaukee or the 

Trustee, including Trustee Certificates 1980 A and B are 

waived and cancelled.

9. The sale of the Rail Assets and the assign

ment and assumption of the trackage agreements, joint 

facilities and operating rights over segments of the rail 

properties now operated by the Trustee are in the public 

interest (as determined by the Commission and affirmed by 

this Court) and are in the best interest of the estate as
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found by this Court. The assignment and assumption of the 

trackage agreements, interests in or agreements with respect 

to joint facilities, leases, operating rights and all other 

rights and interests of the Trustee being assigned pursuant 

to the APA will not effect a termination of the Trustee's 

rights and interests under the contracts, leases and agree

ments granting those rights and interests, and those rights 

and interests are assignable to Soo and SLRCO in

accordance with the terms of the APA, and notwithstanding 

any provisions in any such contracts, leases or agreements 

to the contrary.

10. Section 5 of the MRRA mandates that the Court 

require the carrier to provide a fair arrangement at least 

as protective of the interests of employees as that required 

under Section 11347 of title 49 of the United States Code.

In prior sales of lines of railroad pursuant to Section 5, 

the Court imposed "^pendix B Conditions" (report of the 

Special Master dated February 20, 1980) which were found to 

be as protective as statutorily required and consistent with 

both the scheme and language of the MRRA by the Court of 

Appeals for the Seventh Circuit in Matter of Chicago, 

Milwaukee, St. Paul & Pacific Railroad Company, Consolidated 

Appeals of Railway Labor Executives' Association, 658 F.2d 

1149 (7th Cir. Aug. 17, 1981), cert, den. 455 U.S. 1000 

(Mar. 8, 1982) .
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11. Section 5 of the MRRA does not require that 

labor protective conditions be imposed with respect to 

employees of The Milwaukee Motor Transportation Company, and 

the Court finds that such conditions ara uffrra.'enrTB|»
12. The additional findings and conclusions of 

law, not inconsistent with the provisions of this Order, ■ 

made pursuant to Rule 52 by the Court orally on February 8, 

1985, are incorporated in this Order by reference and made a 

part of this Order.

NOW, THEREFORE, IT IS ORDERED, ADJUDGED AND 

DECREED as follows:

1. That the sale and assignment to Soo and 

SLRCO, in accordance with the APA and this Order, of the 

Trustee’s right, title and interest in the Rail Assets are 

approved and confirmed in all respects. The Rail Assets 

shall, upon conveyance, be free and. clear of all liens, 

security interests, claims and encumbrances, of whatever 

nature, whenever arising, including without limitation those 

arising from federal, state and local tax claims or liens, 

those arising from that certain First Mortgage dated as of 

January 1, 1944 with Continental Illinois National Bank and 

Trust Company of Chicago, Indenture Trustee, and the General 

Mortgage dated as of January 1, 1944 with Harris Trust and 

Savings Bank, Indenture Trustee, and all mortgages supple

mental thereto, except only liens, security interests.

•n

(
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claims and encumbrances created by, or specifically per

mitted to remain on the Rail Assets pursuant to, the APA.
2. That the Trustee is authorized and directed 

to execute promptly and deliver to Soo and SLRCO the APA, to 

consummate promptly the sale as set forth in the APA and to 

execute and deliver on or as soon as practicable after the 

Closing Date (as defined in the APA), all deeds, bills of 

sale, assignments, certificates of title, and other docu

ments, and to take such other actions, as shall be required 

or appropriate to effectuate the transactions contemplated 

by the APA, including to the extent necessary under the cir

cumstances as determined by the Trustee, modifications to 

the APA or the transaction required to result in a fully 

taxable transaction, so that for federal income tax purposes 

gain or loss will be fully recognized by the Milwaukee on 

the consummation of the sale, and that the net operating 

loss carry forwards and tax credits available to the Mil

waukee immediately prior to the closing of the sale will

be preserved to the Milwaukee.

3. That the Trustee is authorized and directed 

to assign to Soo or SLRCO, as appropriate, all of his rights 

under contracts as provided by the APA.
4. That the Trustee is authorized and directed 

to assign to Soo or SLRCO, as appropriate and in accordance 

with the APA, all of the trackage agreements, joint facili-
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ties and operating rights necessary for Soo or SLRCO, as the 

case may be, to operate the Railroad (as defined in the APA).

5. That the Trustee is authorized and directed 

to assign to Soo or SLRCO, as appropriate, all labor con

tracts (including collective bargaining agreements) with 

respect to employees of the Trustee required by the APA to 

be offered employment by Soo or SLRCO.

6. That Soo and SLRCO, or either of them, assume 

each of the obligations and liabilities arising under the 

contracts or agreements assigned by the Trustee in accord-
*

ance with paragraphs 3, 4 and 5 of this Order. In addition, 

Soo and SLRCO, or either of them, shall assume the Trustee's 

obligations under the Wage Deferral Agreement and the last 

two sentences of Paragraph 2b of the Wage Reduction Agree

ment,.as specified in the APA as modified in the December 4, 

1984 letter agreement between the Soo and the Trustee, the 

obligations of the Trustee under the Trustee Certificates 

issued to DOT and the Federal Financing Bank pursuant to 

Sections 505 and 511 of the Railroad Revitalization and 

Regulatory Reform Act of 1976 or Section 7 of the MRRA 

(excluding Trustee Certificates 1980 A and B), the obliga

tions with respect to the Series I Redeemable Preference 

Shares, the obligations of the Trustee with respect to any 

labor conditions imposed with respect to the transactions 

co'ntemplated by the APA and ocher obligations and liabilities
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of the Trustee to be assumed by Soo and SLRCO, or either of 

them, pursuant to the APA. After the Closing (as defined in 

the APA), all obligations and liabilities of the Trustee to 

be assumed by Soo or SLRCO in accordance with this Order or 

the APA and not otherwise discharged shall be the sole 

obligation of Soo or SLRCO, or both, as the case may be, and 

the Trustee and the Milwaukee shall be relieved from any'and 

all liabilities in connection with or arising out of such . 

obligations except as expressly may be provided otherwise by 

the APA, whether occuring after the Closing or arising out
*of the conveyance or assignment; provided, however, the 

foregoing shall not impose on Soo or SLRCO any liability or 

obligation not imposed upon or ass\med by them in accordance 

with the terms of the APA.

7. That all prepetition obligations and debts of 

the Trustee and Debtor and its subsidiaries to Soo and its 

subsidiaries are cancelled. In addition, all outstanding 

debts and obligations of the Trustee and Debtor and any of 

its subsidiaries arising out of facilities embargoed or 

abandoned prior to Closing are cancelled. '

8. That the sale, transfer and assigment of the 

Rail Assets is without warranties, representations or guar

anties of any kind, expressed or implied, except as specifi

cally stated in the APA.

(■
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9. That upon consunmation of the transactions 

contt-nplated by the APA, all common carrier obligations of 

the Trustee and Debtor be assumed by Soo and SLRCO, and 

shall cease as to the Trustee and Debtor.

10. Subject to the agreement of Soo and SLRCO 

with representatives of employees to labor protection con

ditions at least as protective as those specified below, the 

conditions contained in Appendix B to the Report of the 

Special Master dated February 20, 1980 are adopted for the 

protection of employees of Soo and Milwaukee Road affected 

by the transactions contemplated by the APA; Section 4(e) is 

included therein as specified in Order No. 276B; Appendix B 

is also modified as provided in Order No. 409A. Notwith

standing the foregoing, no labor protective conditions are 

imposed with respect to the employees of The Milwaukee Motor 

Transportation Company.

11. That the Court shall retain jurisdiction over 

this matter for the purpose of.implementing and carrying out 

the APA and resolving any disputes arising under or with 

respect to the APA, this Order or the Closing. The ICC 

shall have such continuing jurisdiction over this trans

action as is by law vested in it.
12. That the rights, claims, liens and interests 

of any creditor of, or claimant against, the Debtor's estate 

which are not assumed by Soo or SLRCO in accordance with
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this Order or adjudicated by this Order as applying to the 

Rail Assets which are sold, transfered or assigned pursuant 

to this Order shall be, upon the Closing, transferred from 

the Rail Assets to the net proceeds of the sale; such net 

proceeds shall, until further order of this Court,be de

posited and retained in the existing trust account bearing 

the designation "Escrow Agent Account" No. 13-01043-4 at the 

Continental Illinois National Bank and Trust Company of 

Chicago and shall be invested pursuant to this Court's Order 

No. 536 in accordance with instructions from the Trustee or 

a person designated by him.

13. That following the closing of the sale and 

pending the earlier of (i) further order of this Court, (ii) 

the date on which this Order authorizing the sale shall not 

have been reversed and no further appeal may be taken by any 

party or (iii) 90 days after the Closing Date, Soo and SLRCO 

are directed to conduct the operations of the Railroad, (as 

defined in the APA), and to maintain the Rail Assets, sub

ject to additions and dispositions in the ordinary course, 

on a basis reasonably designed to account for the operations 

of the Railroad and the identification of the Rail Assets 

subsequent to their transfer to Soo and SLRCO.

14. All requests for relief pertaining to the 

subject matter of this Order not otherwise granted by this 

Order shall be considered denied.
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15. . Directions contained in this Order shall be 

carried out forthwith.

Dated:

ENTER

•■^oftas R. McMillen 
United States District Judge



01620
Ci.v 31 
IRty S/13)

JUDGMENT IN A CIVIL CASt

Kniteb jStatea Siatrict Court DISTRICT NORTHERN DISTRICT OF ILLINOIS 
________ EASTERN DIVISION

CASE title

IN THE MATTER OF THE CHICAGO, 
MILWAUKEE, ST.yPAUL AND PACIFIC 
RAILROAD COMPANY,

Debtor

DOCKET NUMBER
77 B 8999

NAME OF JUDGE OtMMXAXKXae.

THOMAS R. MC MILLEN

□ Jury Verdict. This action came before the Court and a jury with the judicial officer named above presiding. 
The issues have been tried and the jury has rendered its verdict.

a Decision by Court. This action came to wekm hearing before the Court with the judge (nogj^jnite) named 
above presiding. The issues have been tried or heard and a decision has been rendered.

IT IS ORDERED AND ADJUDGED

(-

the sale and assignment to Soo and SLRCO, in accordance with the APA 

and this order, of the Trustee's right, title and interest in the Rail 

Assets are approved and confirmed in all respects.

ClEPK

H. STUART CUNNINGHAM Feb. 19, ;?s:
:avi DE=uTv CLEPK
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IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF ILLINOIS 

EASTERN DIVISION

IN THE MATTER OF; )
)

CHICAGO, MILWAUKEE, ST. PAUL ) 
and PACIFIC RAILROAD COMPANY, )

)
Debtor. )

In Proceedings for the 
Reorganization of a 
Railroad

No. 77 B 8999
Thomas R. McMillen, Judge

ORDER NO. 832

Upon consideration of the Trustee's 1985 Plan of 

Reorganization (the "Plan"), due notice having been given to 

creditors, stockholders and other parties in interest in 

accordance with this Court's Order No. 811, the Court, 

acting as Court of Reorganization for the Debtor pursuant to 

Section 77 of the Bankruptcy Act of 1898, as amended ("Section 

77"), finds and concludes as follows;

1. The Chicago, Milwaukee, St. Paul and Pacific 

Railroad Company, the Debtor in this proceeding, a Wisconsin 

corporation, filed on December 19, 1977 its petition to this 

Court to effect a plan of reorganization xinder Section 77.

A copy of that petition was filed at the same time with the 

Interstate Commerce Commission (the "Commission"). This ‘ 

Court has jurisdiction over the proceedings pursuant to 

Section 77.
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2. The Court approved the petition as properly 

filed on December 20, 1977. Stanley E.G. Hillman was 

appointed trustee of the property of the Debtor on the 

February 13 , 1978. Mr. Hillman was succeeded as Trustee bi- 

Richard E. Ogilvie on August 20, 1979. Mr. Hillman from the 

date of his appointment until August 20, 1979, and Mr.

Ogilvie from that date until the present time, have continued 

in the possession and control of the property and assets of 

the Debtor and their operation.

3. On March 31, 1983, the Trustee filed with the 

Court an Amended Plan of Reorganization for the Debtor, 

which was referred to the Commission by order of this Court. 

After due notice and hearings, the Commission, in orders 

served September 26, 1984, and January 11, 1985, approved a 

modified version of the Trustee's plan.

4. On February 19, 1985, this Court, in Order 

No. 809, approved the sale of the Debtor's operating rail 

assets to the Soo Line Railroad Company and its affiliate 

The Milwaukee Road Inc., form.erly SLRCO, Inc. (collectively 

"Soo") pursuant to the term.s of an Asset Purchase Agreement 

("APA") between the Trustee and Soo.

5. On April 10, 1985 the Commission, upon petition 

of the Trustee, issued a decision.in which it ruled that
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further modifications to the Trustee's A-Tiended Plan need not 

be considered by the Commission.

6. On May 1, 1985, the Trustee filed with this 

Court his 1985 Plan of Reorganization for the Debtor (the 

"Plan"). The Plan recognized the sale of the operating 

assets to Soo but otherwise incorporated the essential 

provisions of the plan approved by the Commission. After 

due notice to creditors, stockholders and other parties in 

interest was given in accordance with Order No. 811, this 

Court held hearings, received evidence, and heard the 

arguments of counsel wishing to be heard on June 24, 25 and 

27, 1985 for the purpose'of considering approval and con

firmation of the Plan.
7. Objections to the Plan and supporting briefs 

were filed by various parties in interest,, including the 

Debtor and CMC; Soo; The United States of America; Chicago, 

Milwaukee, St. Paul and Pacific Bond and Debenture Holders 

Protective Committee ("Committee"); The First National Bank 

of Chicago (the "Indenture Trustee"); Stickney Corporation 

("Stickney"); Pullman Leasing Company, GATX Corporation, 

Fruit Growers Express and Union Tank Car Company (^Trade 

Creditors"); Railroads as Creditors ("Interline^Railroads"); 

Chessie System Railroad Co. ("Chessie"); Grand Trunk Western 

Railroad Co. ("GTW"); Harris Bank ("Harris") jointly with 

Continental Bank ("Continental"); Messrs. Spencer, Todhunter 

and Stevens ("Spencer"); Elroy G. Schoeneck; Railway Labor
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Executives' Association ("RLEA"); Organization of Minority 

Vendors, Inc, ("OMVI"); Seaboard System Railroad, Inc. 

("Seaboard"); Iowa Interstate Railroad, Inc. ("Iowa Interstate"); 

certain Counties of the State of Iowa ("Iowa Counties"); J.

Howard Brosius; John M. Medvetr; William E. Bromsen, as 

Trustee for certain preferred stockholders; and Blake H.

Schubert, as attorney for unidentified preferred stockholders. 

Oral objections were propounded at the hearings by the 

Escanaba and Lake Superior Railroad ("E&LS").

8. At the hearings, the following objections 

were withdrawn;

(a) the objection of the Debtor and CMC to the 

provisions in Sections 6.1 of the Plan con

cerning the procedure for rejection of 

executory contracts; and

(b) the objection of the Committee which had 

sought provision in the Plan for lost, stolen 

or misplaced certificates.

Seaboard withdrew its objections with respect to the provisions 

in the Plan concerning discharge of claims assumed by Soo 

and concerning bar dates and notice, while reserving its 

right to object to the proposed modifications to those 

provisions that were to be filed with the Court by the 

Trustee, the Debtor, CMC and Soo.
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9. On Jiane 27, 1985 the Trustee, the Debtor,

CMC, and certain creditors filed proposed modifications to 

Sections 5.3 and 5.4 of the Plan, concerning the rates and 

the method of calculation of interest on Class A and Class C 

claims. On July 1, 1985 the Trustee, Soo, the Debtor and 

CMC filed proposed modifications to Sections 5.8, 10.2, 11.1 

and 11.2 of the Plan, concerning discharge of claims, bar 

dates and notice. Due notice was given of these modifications 

and the time for filing of objections.

10. The Court has considered the certified 

record of proceedings before the Commission, the Commission's 

decisions of September 26, 1984, January 11, 1985 and April 10, 

1985, the Plan, the objections to the Plan and proposed 

modifications filed with the Court and propounded orally at 

the hearing, the briefs filed by various parties, the 

evidence adduced at the hearings, and the arguments of 

counsel wishing to be heard.

11. With respect to the Committee's request for 

discovery with respect to the value of the Debtor's assets, 

the Court finds:

a. The Committee is not entitled to further
discovery pursuant to Bankruptcy Rule 8-705. 
Rule 8-705 does not apply to proceedings 
relating to approval or confirmation of a 
Section 77 plan of reorganization. Such 
proceedings are governed by Bankruptcy Rule 
8-304;

b. Section 77 and Bankruptcy Rule 8-304 do not 
contemplate ^ novo hearings before this 
Court with respect to valuation issues 
considered or which could have been considered
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by the Comiriission, and accordingly there is 
no justification for allowing further discovery 
with respect to valuation issues, which could 
have been raised before the Commission.
Ecker v. Western Pacific Railroad Corp., 318 
U.S. 448,“ 473 (19T3T1

c. Sufficient information with respect to value 
has been made available to the Committee in 
the certified record of the proceedings 
before the Commission, in publicly filed 
documents, and in interrogatory answers filed 
by the Trustee. The Court accordingly finds, 
in the exercise of its discretion to control 
discovery, that there is no justification for 
further discovery with respect to the issues 
raised by the Committee and that the record 
before this Court with respect to matters as 
to which discovery is sought is sufficient; 
and

d. The Court does not see the relevancy or benefit 
to be gained by the Committee by granting 
further discovery. The request for discovery 
and for a continuance of the approval and 
confirmation hearing is therefore denied.

Bar Dates and Discharge of Claims 

12. With respect to the objection of the United 

States of America seeking provision in the Plan for claims 

arising out of the government debt assumed by Soo under the 

APA, the Court rules that Order No. 809 relieved the Trustee 

from all obligations and liabilities with respect to the 

government debt assumed by Soo, and that the claims of the 

United States under that government debt accordingly are not 

entitled to treatment in the Plan.



13. With respect to the objection of RLEA seeking 

provision in the Plan for employees' claims under the Wage 

Deferral Agreement approved in this Court's Order No. 551, 

the Court finds that Order No. 809 relieved the Trustee from 

all obligations and liabilities with respect to those claims, 

which accordingly are not entitled to provision in the Plan.

14. With respect to the oral objection of E&LS 

seeking treatment under the Plan for claims arising out of 

trackage rights agreements assigned to Soo under the APA, 

the Court finds that Order No. 809 relieved the Trustee from 

all obli giliability arising out of trackage rights 

agreements assumed by Soo* ai»d that any ■claims of E&L6

gat ion-e-aro net■■ cntitlo4 to tLi-atmant
72*-,

uadag- s. P-terfl.

15. With respect to OMVI's request for clarifi

cation of the treatment of claims asserted by OMVI in an 

action now pending in the United States District Court for 

the Northern District of Illinois, Eastern Division, the 

Court finds that the Trustee's obligations with respect to 

those claims were assumed by Soo and that Order No. 809 

relieved the Trustee from all obligations and liabilities 

with respect to those claims, which accordingly are not 

entitled to treatment under the Plan.

16. With respect to the Iowa Counties' objection 

concerning the treatment of real property tax installments 

due after February 19, 1985, the Court finds that Order
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No. 809 relieved the Trustee from all obligations and lia

bilities with respect to those taxes to the extent they 

relate to real property transferred to Soo, and that ac

cordingly those claims are not entitled to treatment under 

the Plan. With respect to the Iowa Counties' other ob

jections relating to treatment of claims for taxes and 

special assessments, the Court finds that the Plan adequately 

provides for those claims, to the extent they have not been 

assumed by Soo.

17. With respect to Iowa Interstate's objections 

concerning bar dates for claims against the Trustee in his 

individual capacity the Court finds that the Plan provides 

fair and adequate opportunity for Iowa Interstate to assert 

any claims it may have against the Trustee individually.

18. With respect to Seaboard's objection to the 

provisions for the discharge of the Trustee upon consum

mation, the Court finds that this objection is premature and 

should be denied without prejudice to Seaboard's right to 

object to discharge at the time discharge is considered by 

the Court.

19. The proposed modifications filed on July 1, 1985 

by the Trustee, Soo, the Debtor and CMC proposed that Section 

5.8, the last sentence of Section 10.2 and Section 11.1 and 

11.2 of the Plan be modified as follows:
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5.8 Termination of Right to Reveive Payment 
Under the Plan____________________________

The rights of all security holders, creditors and 
claimants to receive payment under this Plan will terminate 
five years after the Consummation Date or, as to Claims 
asserted as of the Consummation Date but not finally settled 
or adjudicated until after the fourth anniversary of the 
Consummation Date, one year after the date of final settlement 
or adjudication. The holders of Allowable Claims who do not 
deliver certificates, properly endorsed with signature 
guaranteed, for cancellation with respect to Class B Claims 
or appropriate forms of release and satisfaction required by 
the Trustee with respect to all other Claims within the time 
specified in this Section 5.8 will not be entitled to 
participation under the Plan.

10.2. Bar Date for Claims Against Trustee

.... Notice of the bar dates established in this 
Section 10.2 shall be published in The Wall Street Journal 
(national edition) not later than ten days after the confirmation 
Date and not later than ten days prior to the Consummation 
Date, respectively.

XI. Bar of Claims Against Trustee as Trustee, the Debtor or 
the Estate'

11.1 Bar Dates

In accordance with Orders 201 and 265, certain 
Pre-Petition Claims which were not filed with the Trustee on 
or before January 9, 1980 are barred and are not subject to 
treatment under this Plan. Pre-Petition and Post-Petition 
Claims against the Trustee in his capacity as Trustee, the 
Debtor or the* Estate which have been filed in a form not 
satisfactory to the Trustee, or which have not been previously 
filed and are not barred by Orders 201 or 265, must be filed 
with the Court and served upon the Trustee not later than 60 
days after the Confirmation Date or be forever barred. Any 
such Claim arising after the Confirmation Date but prior to 
the Consummation Date must be filed with the Court and served



upon the Reorganized Company not later than 30 days after 
the Consummation Date or be forever barred. Not later 
than ten days after the Confirmation Date the Trustee shall 
give notice of the first bar date provided in this Section 
11.1 by mail to all claimants whose filings are not satis
factory to the Trustee, and to all persons or entities 
who the Trustee reasonably believes have a Claim against the 
Trustee in his capacity as Trustee, the Debtor or the 
Estate which has not previously been filed and is not barred 
by Orders 201 and 265. On or before the Consummation Date 
the Trustee shall give notice of the second bar date 
established in this Section 11.1 by mail to all persons 
or entities who the Trustee reasonably believes have a 
Claim against the Trustee in his capacity as Trustee, 
the Debtor or the Estate which has not previously been 
filed and is not barred by Orders 201 and 265 or by the 
first bar date established in this Section 11.1. Notice 
of the bar dates established in this Section 11.1 shall 
be published in The Wall Street Journal (national edition) 
not later than ten days after the Confirmation Date and not 
later than ten days prior to the Consummation Date, respectively.

11.2 Scope of Bar

The bar dates provided in Section 11.1 apply to 
all Claims, including Claims for contribution or indemnity 
existing as of the Confirmation Date and the Consummation 
Date, respectively. The bar dates provided in Section 11.1, 
however, do not apply to claims for contribution or indemnity 
based on facts that are unknown, undisclosed and xanasserted 
as of the Confirmation Date or the Consummation Date, respec
tively. Claims arising prior to the Consummation Date based 
on personal injury or death to any person who was a minor 
at the time of occurrence, as determined under the laws of 
the State of which he or she was then a resident, may not 
be asserted against the Reorganized Company unless timely 
filed by a person having the responsibility over the legal 
affairs or guardianship of that person. Claims which were 
the subject of lawsuits filed prior to the Consummation 
Date but which are not pending on the Consummation Date 
may not be reasserted subsequent to the Consummation Date, 
even if dismissal of the lawsuit was without prejudice and 
the time permitted for refiling has not run. The notices 
given in accordance with Section 11.1 above shall contain 
the information set forth in this Section 11.2.

The Court finds that these modifications represent a fair and

equitable settlement between the Trustee, the Debtor, CMC and

Soo, and that the Plan provisions, as modified, afford fair

and equitable treatment to clainants cind the Debtor's stockholders.

Accordingly, the Plan should be modified as proposed.



01631
20. With respect to the objections of the Committee 

and the Indenture Trustee concerning the interest payable on 

the Debentures, the Court finds for’ the reasons set forth in 

the Court's Order No. 831 that the second paragraph of 

Section 5.4 of the Plan should be modified to read as follows;

"Interest with respect to Class B Claims will 
be paid as follows;

(a) Interest at the rate of five percent per 
annum, without compounding, will be paid on
the principal amount of the Debentures beginning 
on January 1, 1976, and continuing every year 
or portion of a year thereafter until the 
Distribution Date for Class B Claims, regardless 
of whether the Debtor had Available Net Income 
as that term is used in the Indenture;

(b) Each unpaid annual installment of interest 
(as set forth in subparagraph (a)) shall 
itself constitute an Allowable Claim, which 
shall bear interest at the rates specified in 
Section 5.4 of the Plan for Class A and C 
Claims, beginning on the date each installment 
was due,’ and continuing every year or portion 
of a year thereafter until the Distribution 
Date for Class B Claims; andi

(c) Except as provided in subparagraphs (a) and 
(b) , no other interest shall be paid on the 
principal of the Debentures or on the unpaid 
installments of interest."

21. With respect to the suggestion of the Debtor 

and CMC that the original maturity date of the Debentures be 

reinstated, the Court finds that under Section 77- this Court 

has the equitable power, in appropriate Circumstances, to 

cure defaults under long-term debt instruments and to
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reinstate the original maturity date, but that under the 

circumstances of this reorganization, that exercise of this 

power with respect to the Debtor's Debentures is not appro

priate.

22. The proposed modifications filed on July 27, 1985 

by the Trustee, the Debtor, CMC and certain creditors proposed 

that Section 5.3 and the first paragraph of Section 5.4 of 

the Plan be modified as follows;

5.3 Calculation of Interest

Each allowable Claim will be entitled to interest, 
calculated as provided in this Section and Section 5.4 
below. Interest and related charges will be calculated 
at the rates provided by the Plan from a date a Claim is 
liquidated until (1) the Distribution Date, in the case 
of Claims finally allowed, settled or adjudicated prior to 
the applicable Distribution Date, or (2) the date of pay
ment, in the case of other Claims. The liquidation date 
shall be deemed the date upon which the principal amount 
of the Claim is ascertainable from the Trustee's records.
With respect to Claims which were liquidated prior to 
December 19, 1977, the liquidation date shall be deemed 
December 19, 1977.

5.4 Interest Rate

Interest with respect to Class A and Class C Claims 
will be calculated in accordance with Section 5.3 above at 
the rate of seven and one-half per cent (7-1/2%) per annum, 
without compounding from the date of liquidation to 
February 19, 1985. From February 20, 1985 to the Distribu
tion Date (in the case of Claims finally allowed, settled 
or adjudicated prior to the applicable Distribution Date), 
or to the date of payment (in the case of other Claims) 
interest will be calculated at the rate of interest cur
rently being earned on the funds of the estate held in 
escrow accounts in the name of the Trustee. The current 
rate of 8.5% shall be applied from February 20 through 
September 1, 1985. The Trustee, the Debtor or claimants 
entitled to interest may make application to have this 
rate altered prospectively for periods beginning after 
September 1, 1985 in the event the interest then being 
earned on funds of the estate should warrant a change.
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With respect to these proposed modifications, the Court 

finds that:

a. The proposed modifications represent a fair 
and equitable settlement between the Trustee, 
the Debtor, CMC and most of the creditors 
filing objections to the rates and manner of 
calculation of interest provided in the Plan. 
The proposed modifications are the result of 
extended negotiations conducted by able and 
experienced counsel for the Debtor, CMC and 
the creditors who have been most active in 
these proceedings. In re Penn Central 
Transportation Co. , yS’4 F. Suppi 710, 715 
(E.D.Pa. 1972);

b. It is in the best interests of the Debtor, the 
Estate, and the creditors to have all these 
matters immediately and finally resolved. Id.

c. In light of the claims asserted, the pre
vailing interest rates, the losses suffered 
by the Estate during the reorganization, the 
varying statutory rates that apply in states 
of residence of claimants, and the decision 
of the Rock Island reorganization court with 
respect to interest rates, the rates and 
method of calculation provided in the pro
posed modifications are fair and equitable to 
all creditors in Classes A and C.

Accordingly, the Plan should be modified as proposed.

23. With respect to the claims of the United 

States and the Iowa Counties for interest and penalties on 

their claims for taxes at rates higher than the interest 

rates provided for other claims in Classes A and C, the 

Court finds that penalties are not properly assessable for 

delay of tax payments occasioned by the reorganization, ^ 

re Penn Central Transp. Co., 458 F. Supp. 1234, 1281 (E.D.

Pa. 1978); and that the interest rates provided in Sections 

5.3 and 5.4 of the Plan, as modified, are fair and equitable 

and are applicable to both sets of claims.
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24. With respect to the objections of Elroy G. 

Schoeneck seeking interest on Class A personal injury clain'.s 

at a rate higher than provided for other unsecured creditors, 

the Court finds that the priority status of the personal 

injury claimants does not entitle them to higher rates of 

interest on their claims, and personal injury claimants 

should accordingly receive interest at the same rates as 

other unsecured creditors.

25. With respect to the objections of Iowa 

Interstate seeking pre-judgment interest the Court finds 

that claims for pre-judgment interest are appropriately 

resolved as part of the resolution of disputed claims.

26. With respect to the objections of Harris and 

Continental seeking interest on advances, the Court finds 

that Harris, Continental and other indenture trustees and 

committees may assert their claims for interest on advances 

as part of the procedure provided in Section 9.1 of the Plan 

for allowance of claims for fees and expenses under Section 

77(e). Accordingly, the last two sentences of Section 5.4 

of the Plan should be deleted. This does not constitute a 

finding that they are entitled to interest. With respect to 

the oral objection of counsel for Stickney concerning the 

time for filing applications under Section 9.1 of the Plan, 

the Court finds that the Plan should be amended to provide 

that such applications may be filed on or before one week 

after rhe Trustee files his modified Plan in accordance with 

ordering paragraph 4 below.
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Other Objections of Creditors

27. With respect to the objections of RLEA, MDOT, 

Iowa Counties and Iowa Interstate concerning the Plan's 

treatment of disputed claims, the Court finds that:

a. Under Section 77 a plan of reorganization is 
not required to specify the resolution and 
treatment of each individual claim against' 
the Estate, but to provide due recognition of 
the rights of each class of creditors; and

b. The Plan provides fair and adequate means for 
resolving disputed claims.

28. With respect to the objections of the Committee 

and Iowa Interstate concerning the adequacy of the Segregated 

Account to protect claimants whose claims are to be paid by 

the Reorganized Company, the Court finds that these objections

rremature, and accordingly should be denied without 

_,udice to the rights of these claimants to seek appro

priate provision for their asserted claims in the Segregated 

Account at the time it is established.

29. With respect to the request of the Committee 

and the Interline Railroads that the Plan be submitted to 

them for voting, the Court finds that the Plan, as modified 

in accordance with this Order, will provide for cash payment 

to all creditors of an amount equal to the full value of 

their claims, and, in accordance with Section 77(e), need 

not be submitted for voting to any class of creditors.
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30. With respect to the objections of preferred 

stockholders, the Court finds that the Plan provides for no 

change in the interests of the preferred stockholders, but 

continues the rights of those stockholders in full force and 

effect, and accordingly the Plan provides fair and equitable 

treatment of their interests.

General Findings

31. The Plan, as modified in accordance with this 

Order, complies with the requirements of Section 77(b).

32. The Plan, as modified, 

is fair and equitable;a.
b.

d.

e.

affords due recognition to the rights of each 
class of creditors and stockholders;

does not discriminate unfairly in favor of 
any class of creditors or stockholders;

conforms to the requirements of the law 
regarding the participation of the various 
classes of creditors and stockholders; and

provides for the payment of all costs of 
administration and all other allowances made, 
or to be made, by the Court.

33. The approximate amounts to be paid by the 

Debtor or the Reorganized Company for expenses and fees 

incident to the reorganization have been fully disclosed to 

the extent ascertainable, are reasonable, and are within 

such maximum limits fixed by the Commission. Additional 

amounts as may be required to be paid out of the Debtor's 

Estate or by the Reorganized Company for services performed
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and expenses and fees incurred incident to the reorganization 

and the Plan will be subject to the approval of this Court.

34. The Plan, as modified in accordance with this 

Order, provides for the payment of all claims of the United 

States for taxes and the United States is not a creditor on 

any claims for customs duties.

35. The additional findings and conclusions of 

law, not inconsistent with the provisions of this Order, 

made pursuant to Rule 52 by the Court orally on June 24, 25 

and 27, 1985 are incorporated in this Order by reference 

and made a part of this Order.

NOW, THEREFORE, IT IS ORDERED, ADJUDGED AND DECREED 

AS FOLLOWS:

1. The Plan, with the modifications specified in 

the above findings, and with such other modifications as may 

be necessary to conform to the above findings, is hereby 

approved.

2. The Plan, as so modified, is hereby confirmed.

3. Objections to the Plan and the amendments 

proposed by the Trustee and other parties are allowed to the 

extent consistent with the above findings and the.modifications 

specified herein. All other objections to the Plan and the 

proposed modifications are denied.

4. That the Trustee is directed to file with the 

Court, on or before July 29, 1985, a modified Plan in conformity 

with this Order.



5. The Trustee is directed to provide notice by 

mail of the approval and confirmation of the Plan, as 

modified, to all parties on the Official Service List, and 

all creditors and stockholders. The Trustee is further 

ordered to publish, as soon as possible after filing with 

this Court a modified Plan, notice of the approval and 

confirmation once in The Wall Street Journal (national 

edition). The notices provided by mail and in The Wall 

Street Journal shall also contain notice of the bar dates

0V63«

for claims provided in the Plan.

ENTER

Uni ted States District Judge

DATED; JULi2lS35
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IN THE UNITED STATES DISTRICT COURT 
FOR THE northern'DISTRICT OF ILLINOIS 

EASTERN DIVISION

IN THE MATTER OF

CHICAGO, MILWAUKEE, ST. PAUL 
and PACIFIC RAILROAD COMPANY

Debtor.

In Proceedings for the 
Reorganization of a 
Railroad

No. 77 B 8999
Prentice H. Marshall, Judge

ORDER NO. 866 

FINAL DECREE

Upon consideration of the Trustee's Motion for 

Entry of a Final Decree, filed pursuant to the Trustee's 

Modified 1985 Plan of Reorganization (the "Plan"), due 

notice having been given to creditors, stockholders and other 

parties in interest, the Court, acting as a Court of Reorgani

zation for the Debtor pursuant to Section 77 of the Bankruptcy 

Act of 1898, as amended ("Section 77"), finds and concludes 

as follows:

1. The Chicago, Milwaukee, St. Paul and Pacific 

Railroad Company, the Debtor in this proceeding, a Wisconsin 

corporation, filed on December 19, 1977 its petition to this 

Court to effect a plan of reorganization under Section 77.

A copy of that petition was filed at the same time with-the 

Interstate Commerce Commission (the "Commission"). This 

Court has jurisdiction over the proceedings pursuant to 

Section 77.
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2. The Court approved the petition as properly 

filed on December 20, 1977. Stanley E.G. Hillman was 

appointed trustee of the property of the Debtor on 

February 13, 1978. Mr. Hillman was succeeded as Trustee by 

Richard B. Ogilvie on August 29, 1979. Mr. Hillman from the 

date of his appointment until August 20, 1979, and Mr.

Ogilvie from that date, until the present time, have continued 

in the possession and control of the property and assets of 

the Debtor and their operation..
/

3. On March 31, 1983, the Trustee filed with the 

Court an Amended Plan of Reorganization for the Debtor, 

which was referred to the Commission by order of this Court. 

After due notice and hearings, the Commission, in orders 

served September 26, 1984, and January 11, 1985, approved a 

modified version of the Trustee's plan.

,4. On February 19, 1985, this Court, in Order 

No. .809 , approved the sale of the Debtor's operating rail 

assets to the Soo Line Railroad Company and its affiliate 

The Milwaukee Road, Inc., formerly SLRCO, Inc. (collectively 

"Soo") pursuant to the terms of an Asset Purchase Agreement 

("APA") between the Trustee and Soo.

5. On April 10, 1985, the Commission, upon petition 

of the Trustee, issued a decision in which it ruled that 

further modifications to the Trustee's Amended Plan need 

not be considered by the Commission.
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6. On May 1, 1985, the Trustee filed with this 

Court his 1985 Plan of Reorganization for the Debtor (the 

"Plan"). The Plan recognized the sale of the operating 

assets to Soo but otherwise incorporated the essential 

provisions of the plan approved by the Commission. After 

due notice to creditors, stockholders and other parties in 

interest was given in accordance with Order No. 811, this 

Court held hearings, received evidence, and heard the 

arguments of counsel on June 24, 25 and 27, 1985 and on July

12, 1985 for the purpose of considering approval and confirmation 

of the Plan.

7. On July 12, 1985, this Court entered its 

Order No. 832 modifying the Plan in certain respects and 

confirming and approving the Plan as modified.

8. The Plan authorizes and directs the Trustee 

to proceed with the consummation of the Plan, but provides 

for the retention of jurisdiction by this Court with respect 

to the consummation of the Plan, including the entry of

a final decree pursuant to Section 77(f) discharging the 

Trustee and closing the case, except as provided below.

9. The Trustee has substantially completed the 

consummation of the Plan and it is now appropriate for this 

Court to enter a Final Decree with respect to certain 

matters involved in the consummation of the Plan and on the 

discharge of the Trustee.



-4-
01643

NOW, THEREFORE, IT IS ORDERED, ADJUDGED AND 

DECREED AS FOLLOWS:

1. The "Consummation Date" for purposes of the 

Plan shall be November 25, 1985.

2. The APA and the Plan require the amendment 

of the Debtor's articles of incorporation to change its 

corporate name. The form of amendment to the Debtor's 

articles of incorportion attached as Exhibit A is approved 

in all respects. The Trustee is authorized and directed to 

file that amendment with the appropriate officials in order 

to effect the change of the Debtor's name. The filing 

officer in the State of Wisconsin is directed to accept 

the amendment and to issue the appropriate certificate 

reflecting the change of the Debtor's name.

3. The following people, who have been recom

mended by the Trustee as provided in the Plan, are appointed 

to serve as directors of the Reorganized Company until the 

first meeting of shareholders of the Reorganized Company:

Jack Nash Clarence G. Frame

Ezra H. Zilkha Robert C. Reed

Peter Sharp Edwin Jacobson

Leon Levy Daniel R. Murray

Jerold S. Solovy



4. a. The Trustee has recommended and the 

Court approves the deposit at Consummation Date a total of 

$225,000,000 million (less the amount paid with respect to 

Allowable Claims prior to the Consummation Date) in the 

Segregated Account established by the Plan, and in the Appeal 

Escrow Account described in paragraph 4b below, with $129,200,898.58 

in the Segregated Account and $95,799,101.42 in the Escrow 

Appeal Account. Five days before the approved Consummation 

Date the Trustee shall file with this Court and serve on the 

parties a report showing the amount of Allowable Claims paid. 

prior to Consummation Date and the resulting amount required 

to be deposited in the Segregated Account. The Segregated 

Account, but not the Appeal Escrow Account provided for in 

paragraph 4b, shall be held pursuant to the form of Escrow 

Agreement attached as Exhibit B. The Escrow Agent shall be 

the Continental Illinois National Bank and Trust Company of 

Chicago or such other bank as may be designated from time to 

time by this Court. The Escrow Agent is instructed to pay 

money out of the Segregated Account only as provided in the ■

Plan, this Order, or further orders of this Court, and to 

invest the Segregated Account as provided in paragraph 5.

The Reorganized Company is directed to pay Allowable 

Claims from the Segregated Account (or from other moneys if 

no money remains in the Segregated Account), as provided in 

Section 5.2 of the Plan, except for Class B Claims, which
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are provided for in paragraph 4b. The Reorganized Company 

IS also directed to pay the reasonable fees of the Escrow 

Agent for its .services with respect to the custody of the 

Segregated Account.

b. In addition to the Segregated Account 

provided for in paragraph 4a, there is also established, 

pursuant to Order 858A,. the Appeal Escrow Account of $95,799,101.4 2 

(established 10/16/85), as security for the Class B Claims 

until disposition of CMC's appeal and the Committee's cross

appeal from Orders 831 and 832. The Appeal Escrow Account 

shall be held separate and apart from the Segregated Account 

and shall be subject only to the terms of Order 858A.

5. Amounts in the Segregated Account shall be 

invested in (i) direct obligations of the United States or 

obligations of agencies of the United States or obligations 

which are backed by the full faith and credit of the United 

States, (ii) certificates of deposit or similar debt obli

gations of banking institutions, such as bankers' acceptances 

or repurchase agreements, of commercial banks insured by 

the Federal Deposit Insurance Corporation, (iii) direct and 

general obligations of any state which are rated in either 

of the two highest full rating categories by at least one 

nationally recognized rating agency, (iv) commercial paper 

rated not lower than P-1 or P-2 by Moody's Investors Service,

Inc., or not lower than A-1 or A-2 by Standard and Poor's
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Corporation, or (v) money market funds with fixed principal 

values and which invest only in instruments with credit 

ratings equivalent to those specified above. Investments 

shall., be' made at the direction of the Reorganized Company. 

Investment earnings on amounts in the Segregated Account may 

be paid out to the Reorganized Company as realized.

6. On the Consummation Date all right, title and 

interest of the Trustee in the property of the Estate shall 

vest in and become the absolute property of the Reorganized 

Company, notwithstanding the laws of any state or the 

decision or order of any state authority to the contrary. 

Except as otherwise provided in this Order or.in the Plan, 

the Reorganized Company shall take the property free and 

clear of all claims, rights, demands, interests, liens and 

encumbrances of every kind and character. The Trustee is 

authorized and directed to execute and deliver to the 

Reorganized Company a deed and bill of sale transferring all 

of the property of the Estate. The form of those instru

ments shall be determined by the Trustee. All property and 

funds of the Estate held by persons other than the Trustee 

shall be delivered or paid over to the Reorganized Company, 

except (i) the Segregated Account and (ii) escrow accounts 

pertaining to Tax Benefit Transfer Leases which run in favor 

of. the lessor.
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7. Except as provided in this Order or in the 

Plan, the Debtor, the Trustee in his representative capacity 

and the Reorganized Company shall be, as of the Consummation 

Date, released forever from: (i) all obligations, debts,

liabilities, claims and causes of action against the Debtor, 

whether or not filed or presented, whether or not approved, 

acknowledged or allowed in these proceedings and whether or. 

not provable in bankruptcy, including without limitation all 

claims assumed or guaranteed by the Debtor or the Trustee or 

enforceable against the property of the Debtor; (ii) all 

obligations, debts, liabilities and claims arising from 

costs and expenses of administration, whether or not filed 

or presented and whether or not approved, acknowledged or 

allowed in these proceedings, including without limitation 

all taxes, assessments, claims and other charges of govern

mental units or agencies, whenever assessed, accruing prior 

to the Consummation Date; and (iii) all obligations, debts, 

liabilities and claims with respect to all bonds, coupons,

' debentures, notes, certificates, evidences of indebtedness, 

shares of stock, securities and leases (including interest 

accrued and dividends declared), without limitation as to 

their nature and whether made, assumed or guaranteed by the 

Debtor or the Trustee or enforceable against any of them or 

the property of any of them.



-9-

8. Notwithstanding paragraph 7 above, the 

Reorganized Company shall be liable and responsible for 

the payment of Allowable Claims after the Consummation Date 

as provided in Section 5.2 of the Plan, for those Allowable 

Claims described in Section 5.6 of the Plan, for its obli

gations under contracts assumed by the Trustee pursuant to 

Section 6.1 of the Plan and for obligations of the Trustee 

arising during the administration of the Estate to the 

extent that the Trustee is bound by those obligations 

(including, without limitation, the Trustee's obligations 

under the APA and Order 809), provided, however, that the 

Reorganized Company shall not be liable and responsible
I

for claims against the Trustee in his individual capacity 

and, with respect to such claims, shall not indemnify the 

Trustee as provided hereinafter. The Reorganized Company 

shall indemnify the Trustee, his agents, attorneys and 

employees against any and all expenses (including attorney's 

fees) , costs, fees, liabilities and fines arising out of the 

matters for which the Reorganized Company shall be liable as 

set forth in this Paragraph 8 or which pertain to or arise 

out of the administration of the Estate or the conduct of 

the reorganization proceedings, except where this Court 

determines that indemnification is inappropriate.

9. The Court reserves jurisdiction, which shall 

be exclusive to the extent that under applicable law the 

Court's jurisdiction is now exclusive:
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(a) To consider and act with respect to any Claim 

against the Debtor or the Trustee included in a class 

provided for under the Plan or with respect to any 

contingent claim (which shall not include claims 

against the Trustee in his individual capacity), 

asserted but not finally settled or adjudicated prior 

to the Consummation Date;

(b) To consider and act on any matter over which 

the Court now has jurisdiction and which has not been 

adjudicated, discharged or resolved prior to the Con

summation Date (including questions and controversies 

arising under or with respect to the APA and Order 

809);

(c) To consider and act on any application for 

instructions with respect to the Segregated Account, 

including the distribution of funds from, and any claim 

upon, the Segregated Account;

(d) To consider and act with respect to the 

allowance of fees to the Trustee, his staff and counsel, 

and other parties pursuant to Section 9.1 of the Plan; 

and

(e) To consider and act upon any other matter as 

to which the Plan reserves jurisdiction in this Court.

10. The Reorganized Company is authorized and 

directed to file or record, in each of the jurisdictions in
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which it owns real property, a copy of this Order and the 

deed transferring the property of the Estate to the Reor

ganized Company. The recording officer in each such juris

diction shall accept those documents for recording. No 

tax (including stamp, conveyance, transfer and similar taxes) 

or other fee shall be imposed with respect to the conveyance 

of the property of the'Estate to the Reorganized Company, 

except for ordinary and customary fees for the recordation 

of documents.

11. The APA provides that if all inaccuracies in 

deeds and other instruments of conveyance from the Trustee 

to the Soo have not been corrected prior to the consummation 

of the Plan, the Plan will contain provisions for continued 

correction of the deeds and other instruments of conveyance. 

Pursuant to the agreement of the parties to the APA, this 

Order, rather than the Plan, sets forth provisions for the 

continued correction of deeds and other instruments of 

conveyance. The APA also provides for certain adjustments 

to the purchase price for the Railroad. Soo has claimed that 

it is entitled to such an adjustment.

The Trustee and the Soo are authorized and directed 

to continue to negotiate in good faith, prior to the Consum

mation Date, the settlement of disputes relating to the 

correction of deeds and other instruments of conveyance 

and the adjustment of the purchase price under the APA.
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If, by the Consuirmation Date, the Trustee and the Soo have 

not resolved those disputes, the Reorganized Company and the 

Soo shall, for 9 0 days following the Consuitunation Date, 

negotiate in good faith to settle the disputes. During the 

90 day period, neither the Reorganized Company nor the Soo 

shall sell, mortgage or encumber real property which immediately 

prior to the closing of the APA on February 19, 1985 was 

owned or operated by the Trustee and located within those 

states in which the Trustee conducted rail operations, 

without giving prior written notice to the other more than 

15 days prior to the proposed action. In the event of 

disagreement over a proposed action, either party may apply 

to this Court for appropriate relief. If no settlement of 

these matters has been completed by the end of that 90 day 

period, this Court shall hear and resolve the remaining 

disputes, and retains jurisdiction for that purpose.

12. Except as provided in this Order or the 

Plan, as of the Consummation Date, the Trustee shall be 

discharged and shall be relieved of any further duties and 

responsibilities in respect of the administration of the 

property or the conduct of the business of the -Debtor. The 

Trustee is forever discharged and released from any liability 

for any claim in his representative capacity which is barred 

pursuant to the Plan. His bond shall be released when all 

claims against him in his individual capacity are finally 

resolved and satisfied.
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13. All persons, firms, corporations and other 

entities, including without limitation the United States and 

state and local governmental bodies and agencies ("Entities"), 

are by this Order perpetually restrained and enjoined from 

instituting, prosecuting, or pursuing, or attempting to 

institute, prosecute, or pursue, any suit, action or pro

ceeding ("Action") against the Reorganized Company (or its 

successors and assigns), or against any of the assets or 

property of the Reorganized Company (or of its successors 

and assigns), directly or indirectly, by reason of or on 

account, of any obligation or obligations incurred by the 

Debtor or by the Trustee, except the obligations imposed 

upon or required to be assumed by the Reorganized Company by 

the Plan (including those claims filed pursuant to Section 

11.1 of the Plan which are ultimately determined to be Allowable 

Claims) or this Order. The Actions restrained and enjoined 

by this Order include, without limitation, those based upon 

or on account of any right, claim, judgment or interest of. 

any kind or nature in, to, or against the Debtor or any of 

its assets or properties, or which interfere with, attach, 

garnish, levy upon, enforce liens against or upon, or in any 

manner disturb any portion of the property (real or personal) 

now or in the future belonging to or being in the possession 

of the Reorganized Company (or its successors and assigns), 

or which interfere with or take steps to interfere with the
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Reorganized Company, its officers, agents and employees, or 

the conduct of its business.

All Entities are also by this Order restrained and 

enjoined from prosecuting against the Trustee in his repre

sentative capacity or against the Reorganized Company any 

Action arising out of or based on any act done or omitted to 

be done in consummating and carrying out the Plan or any 

order of this Court entered in these proceedings. Notwith

standing any of the foregoing, nothing in this Order shall 

preclude the further prosecution of any appeal previously 

noticed and pending as of this date.

14. Except as provided in this Order, all juris

diction of this Court in or by reason of these proceedings 

shall be terminated and these proceeding's shall be closed 

effective as of the Consummation Da 
Dated:/^^H^/^ 1985

ENTE

District Judge
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CONSENT TO CORPORATE ACTION 
ON BEHALF OF SHAREHOLDERS OF 

CHICAGO, MILWAUKEE, ST. PAUL AND 
PACIFIC RAILROAD COMPANY

The undersigned being the Trustee of the Chicago, 

Milwaukee, St. Paul and Pacific Railroad Company, a Wisconsin 

corporation, does hereby, on behalf of the shareholders of 

the corporation otherwise entitled to vote thereon, and by 

order of the United States District Court for the Northern 

District of Illinois, adopt the following resolution as and 

for a resolution of the shareholders of the corporation as 

of the date hereof:

RESOLVED, that the articles of incorporation of 
Chicago, Milwaukee, St. Paul and Pacific Railroad . 
Company shall be amended to change the name of the 
corporation to CMC Real Estate Corporation.

Dated: 1985

Richard B 
the Chicago 
and Pacific

. Ogil^eV Tru 
go, Mi,/iwaul^e, 
ic Railroam Co

Trustee of
St. Paul 

Company

On Behalf of all Shareholders of 
Chicago, Milwaukee, St. Paul and 
Pacific Railroad Company
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Escrow No.

ESCROW AGREEMENT

To: Continental Illinois National Bank and Trust
Cor.pany of Chicago 

■ Trust and Investment Services 
Corporate Trust Division, Escrow Section 
30 North LaSalle Street - 10th Floor 

. Chicago, Illinois 60693

The following property is deposited with you by 
the Trustee ("Trustee") of the Chicago, Milwaukee, St. Paul 
& Pacific Railroad Company ("Milwaukee Road"), Debtor pursue: 
to Court Order No.

A.

E .

The sum. of

Copy cf Court Order No. 
("Final Decree")

C. Copy of the Trustee's Modified 1985 Plan of 
Reorganization. ("Plan")

As Escrowee, you are hereby directed to hold, deal 
with and dispose of the aforesaid property and any other 
property at any tir.e held by you hereunder in the followir.r 
Tianner, subject however, to the term.s and conditions herein
after set forth:

1. You are instructed to invest all r.onies in 
this escrow account in only the following instruments with 
m.aturities cf not m.cre than two years from, the date cf 
investm.ent:

(i) direct obligations of the United States or 
obligations of agencies of the United States or 
obligations which are backed by the full faith 
and credit of the United States;

(ii) certificates of deposit or similar debt 
obligations of banking institutions (including 
t.he Escrowee), such as bankers' acceptances or 
repurchase agreements, of commercial banks insured 
by the Federal Deposit Insurance Corporation;

(iii) direct and general obligations of any state 
which are rated in either of the two highest full 
rating categories by at lease one nationally 
recognized rating agency;
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(iv) ccruTiercial paper rated not lower than P-1 or 
P-2 by Moody's Investors Service, Inc., or not 
lower than A-1 or A-2 by Standard and Poor's 
Corporation, or

(v) money market funds with fixed principal 
values and which invest only in instruments with 
credit ratings equivalent to those specified 
above.

Any book entry securities in which the escrowed 
monies are invested pursuant to this Escrow Agreement shall 
be held in the Escrowee’s custody account with the Federal 
Reserve Bank of Chicago and maintained separately on the 
books and records of the Escrowee in the name of the 
Reorganized Company (as defined in the Plan).

Any certificated securities, certificates of 
deposit or other certificated items in which the escrowed 
monies are invested shall be.issued as registered in the. 
name of the Escrowee's nominee, and maintained separately 
on the books and records of the Escrowee in the name of the 
Reorganized Com.pany.

2. The specific instruments to invest in shall 
be designated from tim.e to time by the Reorganized Company.
All undersigned parties shall receive a copy of the monthly 
activity soatemient. for the escrow account.

3. Interest shall be accrued and reinvested 
pursuant to Paragraph 1 above, or may be paid out as realized 
at the direction of the Reorganized Company.

4. The escrow shall be paid out pursuant to 
written directions of the Reorganized Company (as defined 
in the Plan) in accordance with the Plan, the Final Decree 
and subsequent Reorganization Court orders, including pa^mr-ents 
directly to the Reorganized Company for reimbursement of 
payments of Allowable Claims (as defined in the Plan) made by 
the Reorganized Company.

5. The reasonable expenses and fees, incurred 
in connection with the escrow account shall be paid by 
the Reorganized Company.

TERMS AND CONDITIONS
1. Your duties and responsibilities shall be 

limited to those expressly set forth in these escrow in
structions, and you shall net be subject to, ncr obliged tc

-2-
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recognize, any other agreement between, or direction or 
instruction of, any or all of the parties hereto provided, 
however, these escrow instructions may be amended at any 
time or times by order of the Reorganization Court.

2. You are authorized, in your sole discretion, 
to disregard any and all notices or instructions given by 
any of the undersigned or by any other person, firm or 
corporation, except only such notices or instructions as are 
hereinabove provided for or given pursuant to Reorganization 
Court orders. ........

..3. . you shall not jte .personally liable for any
act taken or omitted hereunder if taken or omitted by you in 
good .faith and in the exer.cise of your own best judgment.
You shall also be fully protected in relying upon any 
written notice, demand, certificate or document which you in 
good faith believe to be genuine.

4. You shall not be required or have a duty to 
notify anyone of any payment or maturity under the terms of 
any instrument deposited hereunder, nor to take any legal 
action to enforce payment of any check, note or. security 
deposited hereunder. You shall have no liability to pay 
interest on any money deposited or received hereunder.

5. You shall not be responsible for the suf
ficiency or accuracy of the form, execution, validity or 
genuineness of documents or securities now or hereafter 
deposited hereunder, or of any endorsement thereon, or for 
any lack of endorsement thereon, or for any description 
therein, nor shall you be responsible or liable in any 
respect on account of the identity, authority or.rights of 
the persons executing or delivering or purporting to execute 
or deliver any such document, security or endorsement or 
these escrow instructions.

6. Any notices which you are required or desire 
to give hereunder to any of the undersigned shall be in 
writing and may be given by mailing the same to the address 
indicated below opposite the signature of such undersigned 
(or to such other address as said undersigned may have 
theretofore substituted therefor by written notification to 
you), by United States mail, postage prepaid. For all 
purposes hereof any notice so mailed shall be as effectual, 
as though served upon the person of the undersigned to whom 
it was mailed at the time it is deposited in the United 
States mail by you whether or not such undersigned there
after actually receives such notice. Notices to you shall 
be in writing and shall not be deemed to be given until 
actually received by your trust department employee or

-3-
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officer who adr.inisters this escrow. Whenever under the 
terms hereof the time for giving a notice or perfcrm.inc an 
act falls upon a Saturday, Sunday, or holiday, such tim.e 
shall be extended to the next business day.

7. If you believe it to be reasonably necessary 
to*consult with counsel concerning any of your duties in 
connection with this escrow, or in case you become involved 
in litigation on account of being escrowee hereunder or on 
account of having received property subject hereto, then in 
either case, your costs, expenses, and reasonable attorney's 
fees shall be paid by the Reorganized Company.

8. It is understood that you reserve the right to 
resign as Escrowee at any time by giving written notice of 
your resignation, specifying the effective date thereof, to 
the undersigned. Within 30 days after receiving the aforesaid 
notice, the undersigned agree to appoint a successor Escrowee 
to which you may upon Reorganization Court approval distribute 
the property then held hereunder, less your fees, costs and 
expenses. If a successor Escrowee has not been appointed
and has not accepted such appointment by the end of the 30- 
day period, you may apply to the Reorganization Court for 
the appointment of a successor Escrowee, and the costs, 
expenses and reasonable-attorneys' fees which you incur in 
connection with such a proceeding shall be paid by the 
Reorganized Com.pany.

9. This escrow agreement shall be construed, 
enforced, and adm.inistered in accordance with the laws of 
the State of Illinois.

10. The undersigned Escrowee hereby acknowledges 
receipt of the property described in the above Escrow Agreem.en 
and agrees to hold, deal with and dispose of said property 
and other property at any time held by it hereunder in 
accordance with the foregoing. Escrow Agreement.

Chicago,
11. Executed this 31st day of October, 1985, at 
Illinois.

Parties to Escrow

Richard B. Ogilvie, Trustee of the 
Chicago, Milwaukee, St. Paul 
and Pacific Railroad (Debtor)

Addresses

547 W. Jackson Avenue 
Suite 1510
Chicago, Illinois 6C£:

-4-
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Continental Illinois National Bar.?. 
and Trust Company of Chicago, 
Escrowee

Executed in copies,

-5-
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SCHEDULE I

1. Acceptance Fee - $5,000.00

2. Annual Fee - $5,000.00 per year payable in arrears on 
November 1, 1986 and each subsequent November 1 during 
the term of escrow.

3. Transaction Fees and Out-of-Pocket Charges - in accordance 
with the printed schedule of fees attached to this 
Schedule I, as that schedule may be modified by the 
excrowee during the term of this escrow consistent with 
the escrowee's published fees.

-6-
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EXHIBIT E

DOCUMENTS RELATING TO 
TWIN CITY DISPOSAL
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TO: Jo« Cru

FROM: R»nt Schonb«rg«r

DATE: F«bruary 27, 1969
SUBJECT: Further Inforcnetlon relative to HIlMaukeo Railroad refute being duaped

at Flg't Eye Landfill

Mr. Johnson froa the HIlMaukee Railroad called ne on February 25, 1969, the 
taae day,.that I received your mmao wl,th regard to the clrcuastances about which 
he wet asking.

I told Nr. Johnson, at conflreed In your note, that wa could see no reason 
for having hold ups or delays In connection with their trucks duoplng at Fig's Eye 
and also that wa would not have any objection to thee bringing In soee luaber, 
especially If this Is being deposited In areas which the Milwaukee Railroad gave 
us for duep operations.

i

Insofar at bringing the location In at a gate or driveway off thalr property.
Nr. Johnson feels this Is not necessary Inaseuch at they would coee through the 
nonaal Pig's lye access road. This way their own Identified truck would be coeing 
In and I'e sure other than for record keeping purposes, you would let It In then 
without any charge for such duaping on the earlier stated basis of about four loads

Nr. Johnson also told ne that they often hire a private contractor, possibly 
Twin City Waste Disposal, to haul soom Mtarlal froa an area further dam toward 
their hueplng yards and that this anounts to about nine 17 yard coopactor loads 
per leonth, or an average then oi/ about one every second or third day. He told bo 
that at the present tine the fire hauling this apparently Is paying the entrance 
fee and In turn the Railroad Is: being billed this aoiount and he asked td>ether or 
not an arrangement could be made for the Railroad to be rebated that Boney. I 
explained that any type of rebate would be an almost Impossible thing once the money 
was within the City financial umbrella, but that If we had soom completely clear and 
positive means of Identifying who was bringing the meterlal and that only those loads 
which came froa the Milwaukee Railroad would be allowed In, arrangeoants could likely 
be Bade between you. Nr. Johnson and the firm doing the hauling for a positive means 
of Identification, perhaps by some special tickets, signed slips or the Ilka, t«a 
%ou1d allow the private firm trucks hauling from the Milwaukee Yard properties only 
to come into Pig's Eye also via the normal roadways and gate at no charge. Nr. 
Johnson will look further Into this matter and be In further contact with you or me. 
This for your Information. n

RS:ma
DEN
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EXHIBIT F

MAP SHOWING USES ON THE RAILROAD PARCEL
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FAX (612) 223-5198
PORT AUTHORITY OF THE CITY OF SAINT PAUL TOLL FREE (800) 328-8417
1900 LANDMARK TOWERS • 345 ST, PETER STREET • ST. PAUL, MN 55102-1661 • PHONE (612) 224-5686

November 26, 1990

Ms. Kathy O’Connor 
Site Response Section 
MPCA
520 West Lafayette Road 
St. Paul, MN "SS'lSS

Dear Ms. O'Connor;

"dI I f® !i II II 

^ JUL 1 9 1964

SUPERFUND PROGRAM 
MANAGEMENT BRANCH

We are transmitting to you herewith, our response to your ques- 
tionaire regarding the Pig's Eye Dump/Fish Hatcheries' Dump.

If you have any questions, please do not hesitate to call me.

Yours truly.

Lawrence H. Danger, P.E. 
Chief Engineer

LHL:las

• . "-4, ' L .

. .'H - ■
LL ' ;

■ i'V. ■■

-
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RESPONSE TO MPCA REQUEST REFERENCE 

PIG^S EYE DUMP/FISH HATCHERIES' DUMP 

REQUEST DATED AUGUST 10, 1990

INDEX

1. Port Authority response to request for information

2. MPCA request for information dated August 1, 1980 

3o Deeds for acquisitions

4. City License Agreement, February 21, 1967

5. ' DNR Permit, March 29, 1973

6. Ash Disposal Agreement, June 21, 1977

7. Wood Chipper Land Lease, October 19, 1976

8. Maps No. 1, 2 and 3
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PORT AUTHORfTY OF THE CITY OF SAINT PAUL
1900 ^NDMARK TOWERS • 345 ST. PETER STREET ST. PAUL, MN 55102-1661

FAX (612) 223-5198 
TOLL FREE (800) 328-8417 

• PHONE (612) 224-5686

November 26, 1990

Ms. Kathy O'Connor 
Site Response Section 
MPCA
520 West Lafayette Road 
St. Paul, MIT 55155

Dear Ms. O'Connor:

■Ehe following is the response of the Port Authority of the City of St. Paul to 
the Pig's Eye Dunp/Fish Hatcheries' Dump questionnaire submitted by the MPCA.

1. Port Authority of the City of St. Paul 
1900 Landmark Towers
345 St. Peter Street 
St. Paul, MN 55102

2. The Port Authority has owned the various parcels in the vicinity of 
Pig's Eye Dump beginning in 1959 through 1984. Copies of the deeds or 
acquisition documents and dates acquired are attached to the report. 
All property was deeded to Ramsey County open space on May 4, 1984.

Port Authority of the City of St. Paul
1900 Landmark Tov/ers
345 St. Peter Street
St. Paul, MN 55102
(612) 224-5686

Chicago, Milv^aukee, St. Paul 
& Pacific Railroad Co.

5116 West Jackson Blvd. 
Chicago, IL 60606 
(312) 648-3000

City of St. Paul 
Public Works Department 
600 City Hall Annex 
25 West Fourth Street 
St. Paul, MN 55102 
(612) 298-5151

mcc
Mears Park Center 
230 East Fifth Street 
St. Paul, MN 55101 
(612) 222-8423

State of I4innesota 
Tax Forfeited Land

MSCL Deeds 
Attached
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Ms. Kathy O'Connor 
November 26, 1990 
Page 2

4. Attached are maps of the Pig's Eye Dump/Fish Hatcheries' Dump area which 
define the areas owned by the Port Authority. Map No. 1 shows property 
acquired privately and a numbering systen of 1 to 16, and also the Mil
waukee Railroad purchase. All other land was purchased from the State 
by tax forfeiture. Map No. 2 indicates the existing property line of 
MWCC, Red Rock Industrial District, and land deeded to the City of 
St. Paul open space and recreation. The open space was deeded to the 
City of St. Paul on May 4, 1984. Map No. 3 shows the City dump, which 
was deeded from the City of St. Paul in approximately 1977.

Reference Map No. 1 - Copy of most (feeds attached.

Parcel
16

9
11
12
13
10
15A

Map No. 2

Seller
Milwaukee R.R.
Terrance O'Toole 
Julia D. O'Donnell 
Mary Larson 
Family, McLeod 
Julia D. O'Donnell 
M/JCC (Land Exchange, see 
attached Certificate) 
State of MN Tax Title

Date
August 6, 1963 
February 10, 1967 
February 10, 1967 
February 10, 1967 
October 25, 1967 
October 25, 1967 
April 15, 1975

October 7, 1959

Deed to City of St. Paul for open space, dated May 4, 1984.

Map No. 3

Deed from the City of St. Paul in approxirrately 1977.

The site was acquired over the years to develop a coal unloading and 
handling facility. In 1972 and 1973, permits were applied for with 
MPCA, DNR and Corp of Engineers to construct a barge loading facility 
and permit dredging of the Mississippi River to fill the site. A permit 
was granted from the n® on March 29, 1973 to perform the work; however, 
due to neighborhood resistance, no work was ever performed relative to 
that permit.

The City of St. Paul had a License Agreement with the Port Authority 
from February 21, 1967 through July 1, 1972 to operate a duirp and 
landfill as described on the enclosed document. On July 31, 1972, the 
Port Authority assumed responsibility for covering the landfill with a 2 
foot earth cap and then seeded.

On June 10, 1977, the Metropolitan Waste Control Commission requested 
permission to dispose of 150,000 cy of ash on the property owned by the 
Port Authority and the Milwaukee Railroad. On June 21, 1977, the Port 
Authority Board of Carmissioners granted permission to allow the work 
under the direction of the Metropolitan Waste Control Commission and un
der the permit granted frcm the Minnesota Pollution Control Agency.
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Ms. Kathy O'Connor 
November 26, 1990 
Page 3

On December 28, 1977, Ramsey county and the City of St. Paul requested 
permission to use a portion of the land for storage of diseased trees. 
Ramsey County signed a lease for a wood chipper on October 19, 1976 and 
continued to store diseased elm trees prior to chipping until a fire 
destroyed most of the trees on May 11, 1978.

6/7. The Port Authority never allowed nor permitted disposal of hazardous 
wastes, pollutants or contaminants on the site.

8. Refer to maps attached to permits and leases included and also

City of St. Paul landfill - Map 3
City of St. Paul - Ramsey County trees - Map 2
Metropolitan Waste Control Commission - ash disposal - Map 2

9/10. See 6. and 7.

11. Lawrence H. Langer 
Chief Engineer
Port Authority of the City of St. Paul 
1900 Landmark Towers 
345 St. Peter Street 
St. Paul, MN 55102

Clifford E. Ramsted
Retired Chief Engineer
of the St. Paul Port Authority
Home address: 8257 Xerxes Avenue South,
Bloonington, MN 55431
(612) 831-3191

Richard A. Gierdal 
Property Manager

II II

II II

II II

Richard D. Menken 
Project Engineer 
TKDA & Associates 
2400 American Nat'l. 
St. Paul, MN 55101 
(612) 292-4589

Bank

Yours truly.

Lawrence H. Langer, P.E. 
Chief Engineer

LHL;las
Attachments
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To; Nile Fellows 
From; Cheryl Smith 
Re; Pig’s Eye Dump Summary 
Date; September 15, 1993

Attached are copies of the summaries I have prepared for EPA on the Pig’s Eye Dump site. I 
have provided a list of site specific files that have been created. I have placed these specific 
files into two boxes. Please let me know whether you want me to do additional tasks.

CC Cliff Anderson
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REQUEST FOR INFORMATION RECIPIENTS

The following parties have been send Requests for Information, 
will an asterisk after its name did not respond to the request.

Parties

ACE SOLID WASTE MANAGEMENT 
ACTION DISPOSAL 
BELLAIRE SANITATION *
CAPITOL CITY DISPOSAL *
CASANOVA BROTHERS *
ED’S TRUCKING 
FORD MOTOR COMPANY 
HAUL-A-WAY SYSTEMS 
HIGHLAND PARK SANITATION 
JOHNNY’S RUBBISH HAULING *
KOWSKI DISPOSAL
KRUPENNY & SONS DISPOSAL
METROPOLITAN WASTE CONTROL COMMISSION
MICKEY’S CITY WIDE RUBBISH
MUDEK DISPOSAL
PLANT BROTHERS
RAILROADS, INCLUDING BURLINGTON NORTHERN, MILWAUKEE, SOO LINE, AND 
CORPORATE SUCCESSORS 
RED ARROW 
REMACKEL *
ST. PAUL, CITY OF
ST. PAUL PORT AUTHORITY
THOMAS, CAREY *
3M
TWIN CITY REFUSE AND RECYCLING 
TWIN CITY SANITATION 
WALTER’S RUBBISH 
WASTE CONTROL *
WHIRLPOOL 
WYNNE’S RUBBISH

Separate files have been set up for parties who to date have not been contacted but should be 
contacted based on the information contained in the files.
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PIG’S EYE FILES*

DOCUMENT REQUESTS

FISH HATCHERY - Dump located next to Pig’s Eye Dump 

GENERAL

HAULER LISTS - Lists of licensed haulers.

HAULER AGREEMENTS - Agreements haulers had with the City of St. Paul to haul 
nonresident waste to the site.

HISTORICAL RESEARCH - Research done at Minnesota Historical Society.

MAPS

MEETING MINUTES

POSSIBLE GENERATORS

RECORD COLLECTION

RETURNED REQUESTS FOR INFORMATION

ST. PAUL, CITY OF, GENERAL

ST. PAUL, CITY OF, RESEARCH

ST. PAUL, CITY OF, PERSONNEL SURVEY

ST. PAUL, CITY OF, RECORDS - Records copied from City of St. Paul Solid Wastes files.

SOLID WASTE FILE ON PIG’S EYE - MPCA GWSW, file on site. Includes maps and 
inspection reports.

TABLES/FIGURES - Reports on amounts of waste disposed at site. Also includes break down 
between residential and commercial wastes.

TITLE SEARCH

WITNESSES

Does not include files on specific parties, see attached lists.
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COMPANIES WITH FILES WITHOUT RFIs

CONTROL DATA CORPORATION

HB FULLER

HOLM & OLSON

INDUSTRIAL STEEL CONTAINER

MACGILLIS & GIBB

NORTH STAR STEEL

NSP

PILLSBURY

SPERRY/UNIVAC

VIKING TOOL
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PIG’S EYE DUMP-REVIEW

* Ordinance for operation of Dump adopted on July 11,1956. Evidence indicates that Dump 
may not have been in operation until approximately July, 1957. City of St. Paul memo states 
that site was flooded in June, 1957 and unable to operate. Memo in September, 1957 states that 
Pigs Eye site has been operating for several weeks.

Operated until July 1, 1972. MPCA would not issue a permit because site was in a flood 
plain.

* Site consists of approximately 320 acres. .

* Site served more than 85% of St. Paul and southern suburbs. Wastes from the following 
communities and from residents in the following communities have been identified: St. Paul, 
Arden Hills, Falcon Heights, Lauderdale, Little Canada, Maplewood, New Brighton, Roseville, 
St. Anthony, White Bear Lake, White Bear Township, West St. Paul, South St. 
Paul,Minneapolis, Anoka, Newport, St. Paul Park, Mendota Heights, North St. Paul, Sunfish 
Lake

Residential, industrial, and commercial wastes were brought to site.

* Site is currently owned by St. Paul Port Authority, Metropolitan Waste Control Commission 
(MWCC), and CME Real Estate.

* In December 1977, MWCC was permitted to dispose of sewage sludge ash on 31 acres of 
site. Permit was renewed in 1979 and 1985. Approximately 435,000 cubic yards of ash 
disposed at site.

* MWCC possibly dumped sewage sludge on the site during the early 70’s.

There were numerous fires at the dump during its years of operation. The site burned 
intermittently in Summer 1988 for two months.

* Site was divided into three areas: North contained demolition wastes; Central was fenced in 
and contained 3M wastes; South contained household wastes and Ford Motor Company wastes.

* There is currently a wood chipping facility on the site which is operated by the City of St. 
Paul.

* In 1961, the St. Paul City Council closed dump to nonresidents unless arrangements .were 
made with either the Council or a private hauler. Haulers were asked to identify nonresidents 
stops.

* In 1964, burning is stopped at the site.
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In 1966, City of St. Paul is notified by the Minnesota Health Department on problems with 
the, dump.

* In 1967, City begins to charge fee for dump usage. MPCA notifies the City about problems 
with the site.

* In 1957, 1965, 1969, and 1993, the site was under water as a result of flooding.

* In 1971, 1,375 tons of waste dumped at the site per day. 25-30% demolition wastes and 
trees; 25% earth, concrete, and other noncombustibles; 10% cellulosic wastes like 3M; 2% City 
garbage; and 30% street waste, ashes, tin cans, and furniture.

* In 1957, 1200 truckloads daily of industrial and commercial wastes.

* Site was for haulers and city predominately. Individuals went to Fish Hatchery dump which 
was located nearby.

* MPCA has lists of haulers who were licensed during the site years of operation.

* MPCA has list of former dump employees and has. identified persons still available.

* MPCA has summaries which detail amounts of waste from charitable groups, parks, public 
works, garbage, and commercial haulers.

* The City of St. Paul Police Department buried chemicals, explosives, and ammunition at the 
Site.

* The following are the annual totals for yards paid for refuse at the Site. • These amounts 
excluded charitable organizations, parks, public works, and garbage.

1967 832,899
1968 1,140,032
1969 1,300,407
1970 1,557,949
1971 1,662,388
1972 492,932
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MPCA PRP ACTIVITIES TO DATE

* Issued 29 Requests for Information

* Reviewed MPCA records, including all of GWSW records

* Conducted site visits

Reviewed City of St. Paul records and copied pertinent information

* Reviewed materials available at Minnesota Historical Society

* Conducted witness interviews

* Contact U of M Wilson Library for photographs

* Review aerial photographs available through MN/DOT

* Gather and review manufacturers lists for PRPs
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RECORD COLLECTION

RESEARCH TO COMPLETE
MPCA RECORDS

Review MPCA AS files which have been sent to the State Records Center. According to 
reference at Minnesota Historical Society, MPCA kept files, photographs, and other documents 
from 1963 to 1976 on the Pigs Eye area. Contact Pat Kiesling 612/296-7797.

Review MPCA SW records which have been sent to State Records Center. Contact Chris 
Johnson 612/296-7332.

Review MPCA GWSW Industry files for specific parties, including but not limited to 3M, Ford 
Motor Company, Whirlpool, North Star Steel, and American Can. Note there are several files 
on the 3M Chemolite plant. Possibly tons of waste from this facility were disposed at Pigs Eye. 
Contact Chris Malec 612/297-5177.

Talk to Dave Douglas, (612/296-7818) MPCA project manager on 3M Chemolite site for 
information.

Review MPCA GWSW Miscellaneous files, including file on Pigs Eye Sewage Treatment Plant. 
Contact Chris Malec 612/297-5177.

Check into possible information in MPCA Tanks and Spills Division. Contact Rebecca Lofgren 
612/297-8575.

There is a lot of PRP information contained in MPCA GWSW St. Paul, City of files (C) and 
(D). Contact Chris Malec 612/297-5177. Orange tabs highlight,certain documents.

HISTORICAL SOCIETY

Review MPCA files on proposed coal terminal in Pigs Eye area. In State Archives, five boxes. 

Look for other MPCA records.

Look in both card catalog and photographs catalog under the following headings; St. Paul, 
Battle Creek, Mississippi River, and names of possible generators.

Look at Sanborn maps, newspapers, old phone books and directories.

METROPOLITAN COUNCIL

Review photographs of the area.

Get copy of Metropolitan InterCountv Council Developing the Marketing Potential of Hazardous
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Waste Reclamation in the Twin Cities Metropolitan Area. June, 1975.

STATE RECORDS CENTER

Review the following files; 3M Chemolite files, 1972 and 1972-1982, Lot 88-262, Box 1; 
Industrial project files, 1950-1981, including Chemolite information. Lot 84-90, Box 11. Also 
review files referenced in research discussed above.

ARMY CORPS OF ENGINEERS

Review aerial photographs. Review information on area dredging. Research other information 
available. Contact Librarian.

WILSON LIBRARY

Review historical photographs of the area. Contact Brett Wilson 612/624-4549. 

MINNESOTA DEPARTMENT OF NATURAL RESOURCES

Review photographs of area. Research other information available. Note: DNR has property 
next to Site.

CITY OF ST. PAUL

May wish to review several boxes of documents pertaining to the site. MPCA staff have already 
reviewed these documents and copied pertinent information. To date no operating records 
detailing who use site have been located. May wish to review maps which have been placed on 
microfilmed. Contact Rick Person at City of St. Paul Solid Waste Office 612/292-6122. 
Contact Police Department, information states that Police buried ammunition, explosives, and 
chemicals at site. Also, contact Fire Department for information since there were fires at the 
site on a regular basis.

RAMSEY COUNTY

Although the site was operated by the City of St. Paul, it was located in Ramsey County and it 
may have information.

DISTRICT COURT

Staff is aware of a least one lawsuit involving the site. Records should be check to determine 
if additional information is available.
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MINNESOTA HISTORICAL SOCIETY RESEARCH

Russell Sussag besides being a U of M professor who studied the pigs eye area and 3M 
employee, was also the chair of the Sewer Board.

There was a proposed coal terminal at Pigs Eye. MPCA WQ put in state archives five boxes 
of documents containing photos, environmental impact statements, statements, and findings. 
Files from 1963-1976. Parts of files were retained by MPCA in the person of Dale E. 
McMichael.

WW treatment plant at pigs eye was constructed in 1937. Secondary treatment was constructed 
in 1966.

Port Authority was started in 1929.

Picture of area in 1969 flooded-QC2.2d p47

Picture of area in 1969 not flooded-MR2.9 SPln p22

Aerial picture 1936 MR2.9 SPlj p40-41

Picture of area before dump 1956 MR2.9 SPlm p27

File of photos on WW treatment plant construction 1937 HD6.5 r 34-47

Pictures of WW treatment plant buildings MR2.9 SP 8 pl76,p297

Booklet on waste water treatment and how it is affected by federal laws. Discusses pigs eye 
plant and ash disposal. TD525.M6 M538 1969

Metro Council report on waste disposal. Hired consultant. Where are findings? TD 791 T9 
M4 1968

Draft EIS for Coal terminal. HF633.M62 S347 Done by St. Paul Port Authority. Discusses 
water in Pigs Eye Lake and Battle Creek.

Background report on area back to 1700’s. F613.S68 B333 1980
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HAXJLERS

MPCA has copies of licensed hauler lists from 1959 to 1973.

MPCA GWSW General Files, St. Paul, City of (B): includes a survey of haulers from 1970. 
Haulers are asked to identify number of residentail and business customers. One could use this 
list to identify haulers with business customers.

Limited number of haulers have been contacted previously with a Request for Information.
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NOTES FROM GWSW ST. PAUL & RAMSEY COUNTY ITLE RESEARCH

Area across from Capitol Supply on Lafayette Road (up hill from
MPCA) has been used by the City of St. Paul to disposed of street sweepings. An analysis from 
the street sweepings indicate met^s. The sweepings were disposed at site when it was opened.

Space Center had 17 trucks and two customers; 16 for 3M waste and one for American Can.

Fish Hatchery Dump closed on March 13, 1971.

Pigs Eye dump in 1971 received 5000 cubic yards daily. Amount was expected to go up 
because of the ban on backyard burning.

70 acres were filled in on Pigs Eye between 1960-1964.

ITEMS TO CHECK INTO FURTHER
Metropolitan Council required that landfills in seven county metro area be opened to all within 

that seven county area. Did St. Paul allow nonresidents to dump again in Pigs Eye?

Waste Water Treatment Plant.dumped solid waste, bar screenings, and grit on the site in 1973.

Industrial Steel Co. reconditioned barrels it received from 3M. Barrels containing solvents 
were accumulated and sent back to the 3M Chemolite plant for incineration. Waste Control 
picked up the ash. Where did ash go then?

There is evidence of industrial waste going down the sewers at the time the ash and/or sludge 
was placed on the site.
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POSSIBLE GENERATORS

FORD MOTOR
In 1973 haul the following to a landfill: 58,000 gallons a year of paint sludge and 1,330 55 
gallon drums a year of grease oils, and solvents. Hauler was WCI. Where did waste go from 
1956 to 1972?

HB FULLER
Each month it generates ten drums of dirty solvent. Letter in 1971 asks where to dispose of it. 
MPCA recommended Pollution Control if recover and recycle was not possible. Where was it 
disposed of before that.

CONTROL DATA
In 1972 hauler was Gallagher’s Service. Hauled 55 gallons drums of toxic waste. Where did 
material go before WDE?

SPERRY
In 1974 Sperry requested information from MPCA on how to dispose of hazardous wastes. Its 
wastes includes acids, oils, fluxes, alcohol, and solvents. Where did wastes go between 1956- 
1972?

3M
Lots of waste from Hastings, St. Paul, and Chemolite plants.

INDUSTRIAL STEEL CONTAINER
Took barrels in from 3M. Where did waste in barrels go before 1972? Also shot peen dust 
from company contains heavy metals. Waste to site?

PILLSBURY
Company had a terminal close to site, on Red Rock Road. Evidently there were questionable 
loading and storing practices in the past of fertilizers and salts. Also stockpiled coal at site.

METROPOLITAN WASTE CONTROL COMMISSION
Evidence of sewage and or sludge on site. Also disposed of ash on site.

NORTH STAR STEEL
Deposited metal slag material containing iron, magnesium, and calcium oxides into water along 
Red Rock Road. Also disposing of shredded car bodies. What else were they dumping in area?

CITY OF ST. PAUL
Brought street sweepings to the site. Analysis from 1985 indicates heavy metals.
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AMERICAN MEDICAL SYSTEMS
NORTHWEST CONTAINER
HONEYWELL
CHAMPION
TAPE MARK
BROWN AND BIGELOW
MGK
ECOLAB
DONALDSON COMPANY
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POSSIBLE GENERATORS

WEST PUBLISHING 
WEBB PUBLISHING 
HONEYWELL 
INTERNATIONAL PAPER 
LAND O LAKES 
MID AMERICA 
COCO COLA 
TRANSILWRAP 
UNISYS
VILLAME INDUSTRIES
UNION CARBIDE
JACKS MANUFACTURING
ELM CORPORATION
MAC GILLS GIBBS
WOLKERSTORFER
POLAR PLASTICS
NEW PORT WOOD PRODUCTS
CONWED PLASTICS
MINNESOTA FLEXIBLE CORPORATION
GLOBE PUBLISHING
INTER CITY PRINTING
•SOUTH PARK CORPORATION
E K QUEHL PRINTING
MID WEST PLASTICS
SINCLAIR & VALENTINE
TAPEMARK
ATR ELECTRONICS
ECOWATER SYSTEMS
VANCE PUBLISHING
NORRIS CREAMERS



SCALE: 1 Inch 300 feet

Section corner

St. Paul Wood Chipping Area

MAD
MW-2

»‘‘

Pig's Eye Lake

MWee Sewage Treatment Facility

MW = MPCA monitoring well

mad = MWee Ash Disposal Area monitoring well

B = MPCA soil boring = surface water sample point
figure 7-1 SOIL BORING AND MONITORING WELL LOCATION.^




